International 
Journal of Orthodontia 
and Oral Surgery 


(All rights reserved) 


Av@eust, 1937 


Orthodontia 


SOME BIOLOGIC ASPECTS: THEIR IMPLICATIONS AND 
APPLICATION IN ORTHODONTIC PRACTICE* 


Mito Hetiman,t D.D.S., Sc.D., New Yorks, N. Y. 


An inevitable dualism bisects nature, so that each 
thing is a half, and suggests another thing to make it 
whole.—Emerson.1 
N THE limited realm of orthodontia it would be difficult for an observant 
student to escape the impression that ‘‘an inevitable dualism [also] bisects’’ 
the nature of our problem. But, unlike the dualism of Emerson, that in ortho- 
dontia has the appearance of being in reverse. Instead of the whole being 
made up of two halves, the two halves in orthodontia seem to be separating the 
whole. Theory and practice, for example, have always had a bisecting effect : 
upon the professional outlook. In orthodontia it is the significance which is 
attached to mechanics and biology that furnishes the dividing line. As is quite 
well known, the prevailing notion among orthodontists is that the mechanical 
procedure is of real practical importance, while the biologic aspect is only of 
theoretical interest. It is only because of the efforts of the more serious minded 
among us that a growing tendency is becoming increasingly perceptible to take : 
into account at least those biologic manifestations which are closely related to | 
the effect of mechanical manipulation. Of course, there are also other phenom- P 
ena of life which come in for a share in orthodontic enterprise. But, as a rule, 
they are not much bothered with. As a consequence the biologie aspects in : 
orthodontia assume a twofold relation: (1) those which are brought into close : 
relationship with the experiences encountered in the treatment of malocclusion, : 
and (2) those which are remote from actual procedure, but are intimately asso- a 


*Read at the annual meeting of the Great Lakes Society of Orthodontists, Toronto, 
Canada, October 19, 1936. wi 

+Professor of Dentistry, School of Dental and Oral Surgery, Columbia University; Re- 
search Associate in Physical Anthropology, American Museum of Natural History, New York. 
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ciated with the fundamental problems of occlusion. The burden of this paper is, 
therefore, to discuss both these phases. 

In undertaking this task, I am mindful of the fact that in orthodontia, just 
as in other branches of special knowledge, progress is not infrequently ham- 
pered by certain traditional habits of thought. The traditional aspect of mechan- 
ics, for example, has often been a source of misunderstanding. Because mechan- 
ical devices are used to move teeth, it is also assumed that the tooth move- 
ment in itself is a mechanical process. Thus the movement of teeth by mechan- 
ical means was thought to take place in accordance with physical laws. New- 
ton’s law of action and reaction was enough to explain that. On the ground of 
such explanation, it was thought that, with the aid of a perfect mechanism 
handled with superior skill, tooth movement is possible without restraint. More 
recently, however, such an assumption did not satisfy. Actual tests failed to 
prove it. Experimental evidence demonstrates that, when vital teeth held in 
place by living tissues are moved about by mechanical devices, the response is 
different from that of moving a physical body implanted in an inert medium. 
This was at first confusing, because the physical properties and the physiologic 
nature of bone were not so well known. It was thought that, since bone pos- 
sesses plasticity and elasticity, it yields to pressure by compression or bending. 
But the illuminating work of Albin Oppenheim? made it sufficiently clear so that 
most of us can now understand it. Thus by means of evidence obtained from 
experimental orthodontic procedures on the dentitions of primates, Oppenheim 
demonstrated that the changes taking place in the tissues around the roots of 
the teeth which were moved by physical force are different from what was un- 
derstood before. These changes, he showed, consist in characteristic recon- 
structions of the alveolar bone trabeculae and in modifications in the gum tissue, 
blood vessels and blood stream when orthodontic measures were used. It is 
now a quarter of a century since Oppenheim pointed out the biologie nature in 
which vital tissues react to the effect of foree derived from mechanical devices, 
and every orthodontist is now aware of what actually happens when he uses 
appliances. 

In the application of his findings for practical purposes, Oppenheim also 
ealled attention to the fact that the physical force emanating from orthodontic 
appliances must be moderate, because excessive foree produces unfavorable or 
even detrimental effects. The mildest force, he maintained, is of greatest ad- 
vantage for successful orthodontic treatment. Of course, at that time, the effect 
upon the teeth themselves was not understood as it is today. ‘‘The teeth them- 
selves,’’ said Oppenheim, ‘‘undergo no changes’’ (p. 126). Absorption areas 
in the cementum and dentin of the roots were observed but, due to the fact that 
the teeth of the experimental animals belonged to the deciduous series, the ab- 
sorptions were attributed to the effect of the natural course of events which 
occurs when deciduous teeth are being shed. 

Oppenheim’s contributions had a wholesome effect upon the profession, 
since they showed clearly just what happens to the supporting tissues when 
orthodontic appliances are used on the teeth. It was no doubt with the object 
in view of furthering the standard of orthodontic achievement in accordance 
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with this newer knowledge that Mershon in 1918 introduced a new approach to 
the mechanical phase of the orthodontic problem. He manifestly was concerned 
in fostering such procedures as would safeguard the tissues against violence 
from excessive: force. Mershon, therefore, in his anxiety to promote rational 
orthodontic treatment proposed the use of a mechanism designed to minimize 
the danger of injury by limiting its force. Thus with the available newer knowl- 
edge of tissue reaction furnished by Oppenheim and with the limitation of 
force in a mechanism devised by Mershon, orthodontic practice assumed the 
significance of a biologic procedure. ‘‘It is a well-known fact,’’ says Mershon,? 
‘‘that to have normal development of the tissues and organs of the body, we 
must have normal function of those tissues and organs during the process of 
development. Just in proportion as we have a disturbance of function we will 
have a disturbance of development. These appliances,’’ he continues, ‘‘are ef- 
fective just in proportion as they apply force in the direction of normal growth.”’ 
Of course, as then understood, ‘‘the direction of normal growth of the teeth and 
facial bones are, forward, outward and downward in the upper jaw; forward, 
outward and upward in the lower jaw.’’ Accordingly, ‘‘the appliance in which 
the application of force in these directions and which does not interfere with 
any of the associated functional forces would be the ideal appliance.’’ Dr. 
Mershon consequently asks the ‘‘consideration of the removable lingual arch 
as the appliance which seems to possess many of these qualities.’’ There is 
really no quarrel about that, but it would seem that in the anxiety to reach 
the goal, the ‘‘biologie fact’’ is tangled up with implications which are neither 
‘‘biologic’’ nor ‘‘facts.’’ For example, the teeth in man really do not grow 
‘‘forward,’’ but rather vertically. The facial bones too do not grow in the jaws; 
and from what is known about them today, the jaw bones themselves really do 
not grow in the directions indicated. This, however, should not be taken as a 
criticism but rather as an explanation of what may be understood. . 

In February, 1928, Dr. A. Leroy Johnson‘ made a ereditable effort to bring 
about a better understanding of the biologie concept which he thought would 
be desirable to promulgate in orthodontic education. The one feature remind- 
ing me of that occasion is that the term biology has since come to be used rather 
widely. But what it stands for, I am afraid, is as little understood today as 
it was then. In its present implications, it seems to be linked with the use and 
effect of certain mechanical devices. Just like the inference of some that by 
means of certain Angle appliances it is possible to carry out ‘‘ physiological 
treatment,’”> others imagine that by means of the lingual appliances it is pos- 
sible to practice ‘‘biologic orthodontia.”’ 

In 1926, Albert H. Ketcham® actually tried to prove this point. In a 
paper before the First International Congress of Orthodontists which met in 
New York, Ketcham demonstrated that the roots of certain teeth undergo 
resorptive changes when moved about by orthodontic devices. Of course, he 
did not show that these changes were universal and uniform. In some in- 
stances, root resorptions were shown to be very marked; in others, more mod- 
erate, and, in some, not present at all. If he had let it go at that, his contribu- 
tion might have been of much greater significance, because it implied a warning 
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for all. All orthodontic procedures should have profited by it. The trouble 
was that Ketcham became a partisan to certain beliefs. He took sides and at- 
tempted to put the blame for root resorptions on one kind of appliance and the 
praise for the lack of them on another. By means of statistical evidence, he 
showed that, among the cases treated with lingual appliances, the damage done 
to the roots of the teeth was less and the number involved smaller. The inten- 
tion was to furnish the evidence for the further support of the view that this 
appliance is of merit because of its noninjurious qualities—i.e., because of its 
biologic effect upon the tissues. Of course, the fact that roots of teeth are liable 
to undergo similar resorptive changes when no orthodontic appliances are used 
was not known then and therefore not taken into account. When this fact be- 
came known, the force of Ketcham’s evidence, as well as his arguments, lost 
much of their punch. The fact nevertheless remains that resorptions at the 
root ends of incisor teeth are occurring rather frequently and that they happen 
in the course of orthodontic treatment. The cause of it, although traceable to 
mechanical interference with the position of the teeth, may have other more 
profound implications which we know nothing about. Whether due to hormonal 
influences, to chemical changes, or to metabolic disturbances is yet to be deter- 
mined. 

In his latest work,’ Oppenheim brought forth evidence obtained from ex- 
periments—this time on man—which proves that roots of human teeth ortho- 
dontically treated are subject to traumatic injuries regardless of the kind of ap- 
pliance used and of the manner in which it is handled. The structures concerned 
mostly are the cementum and the dentin of the roots of the teeth, and the tissues 
surrounding them. Moreover, he shows that the injuries to those tissues increase 
in severity when the force applied is intensified or when the effect of the force 
is continuous. Appliances, for example, depending upon spring attachments 
for the delivery of force, he found to be more harmful than the expansion arch 
and ligature wires. Thus, according to Oppenheim’s new evidence, the lingual 
arch, which was considered as the biologic implement, now turns out to be the 
worse offender of the two types of mechanisms with which he experimented. 
Accordingly, a situation now arises which has a two-sided implication. Namely, 
practical experience bears evidence of the fact that moving teeth by mechanical 
means can be successfully performed, so far as the treatment of malocclusion 
of the teeth is concerned, provided it is carried out in a competent and efficient 
way. This is gratifying. But so far as the immediate effect of the appliances 
upon the tissues involved is concerned, experimental evidence is rather dis- 
turbing. What has been taken as biologic manifestations favoring orthodontic 
treatment now turns out to be traumatic injury which is harmful to the roots 
and their supporting tissues. 


Is it possible to reconcile this twofold implication? It would seem that our 
concept of what is biologic and what is just vital, so far as tissue reactions to 
mechanical force are concerned, is not quite clear. In view of the evidence now 
available, the biologic aspect must assume a different meaning from that pre- 
viously understood. Traumatic injuries, to be sure, are not desirable even in 
orthodontic treatment. But whether they are detrimental or not will determine 
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their significance. Fortunately, living tissues are endowed with an inherent 
property of regeneration. This is of help in repairing all sorts of injuries even 
when due to orthodontic measures. For such purposes, however, it is necessary 
to make certain provisions. Periods of rest are found to be of benefit. In the 
ease of mechanical violence to dental tissues caused by orthodontic procedures, 
Oppenheim points to the fact that repair occurs when the force exerted is in- 
terrupted by intermittent resting periods. For example, when using the ex- 
pansion arch and ligatures, Oppenheim found that tissue repair occurs during 
the intervals between the tightening up of the ligatures. When, however, 
springs are employed, as is done in connection with the lingual arch, the force 
is continuous and repair does not occur as long as it lasts. 

The situation thus staring us in the face is that ‘‘biologic orthodontia’’ 
is not what it was thought to be. We thought that the reaction of the tissues 
to the impact of appliances is of functional advantage and that it favors 
orthodontic procedures. We now learn that the immediate effect of mechanical 
devices is traumatic in nature. But when given a chance the tissues thus in- 
jured regain their biologic capability for recuperation and the damage is re- 
paired. In the case of orthodontic treatment, this happens when the teeth are 
left unmolested by mechanical force for varying lengths of time. The conclusion 
to be drawn is that in the light of Oppenheim’s evidence it is clear that the 
biologie implication hitherto maintained must be revised in favor of the follow- 
ing facts: (1) that mechanical devices used in orthodontia cause traumatic 
injury; and (2) that the biologic phenomena of repair occur later when the 
effect of force is past. 

In this connection certain similar biologie manifestations should be pointed 
out which have hitherto escaped our attention. They consist in responsive 
changes in form of the roots of teeth to which orthodontic appliances are at- 
tached. In looking for the roots of our troubles attention has been focused 
upon those teeth whose crowns are being changed in position. The security of 
the molar teeth is usually taken for granted, because they are looked upon as 
anchor teeth and consequently as able to resist all orthodontic impact. On 
careful study of the effect upon their roots by the resistance to the forces of 
applianees, it is found that certain modifications occur which cannot be entirely 
ignored. I shall at this time make no attempt to give a detailed account of this 
study. But, since I am dealing with biologic matters, I shall just add an- 
other aspect to it. 

The roots of the molar teeth, as it happens, have really been given no 
special attention beyond some general anatomic descriptions. So far as ortho- 
dontia is concerned, no concern is felt about their participation in the general 
effect of appliances. But 1o understand the manner in which the roots of molar 
teeth react, it is necessary to have a general knowledge of their form. On 
this account I shall point out some elementary features so as to preface what 
I wish to say about their modification. Moreover, since by x-ray technique it is 
easier to show the roots of mandibular molars, I shall at present deal with them 
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The first impression one gets when studying roots of mandibular molars 
is that their form is extremely variable, but after careful analysis it is found 
that they may be sorted out into three fundamental types. Thus confining such 
study to the mandibular permanent first molars of individuals who had no 
orthodontic treatment, the roots, as shown in Fig. 1, are: 


(1) Both roots straight or nearly so. But of those that are straight, some 
are: 
(a) Parallel and vertical (Fig. 1, B) 
(b) Parallel and obliquely backward (Fig. 1, A) 
(ec) Vertical, diverging (Fig. 1, C) 
(2) Both roots curved. Of these, some are: 
(a) Parallel extending backward (Fig. 1, D) 
(b) Converging, vertical (Fig. 1, £) 
(ec) Converging above, and backward below (Fig. 1, F’) 
(3) One root (mesial) curved with convexity anteriorly, and one root 
(distal) straight, extending obliquely backward (Fig. 1, @) 


In the examination of roots of mandibular first molars of individuals who 
had orthodontic treatment, the forms fall broadly into two categories: those 
which show the same variety as in the nontreated cases, and those which show 
considerable change from them. The former are found in eases which have 
been successfully treated for a short period of time and the latter in cases un- 
successfully treated over long stretches of time. The first variety of roots of 
successfully treated cases need not be dealt with now, since they are not unlike 
those of untreated cases. The second variety of changes in root form associated 
with orthodontic treatment is shown in Fig. 2. In Fig. 2, A and B show just 
exaggerations of such forms which are normal; namely, A—mesial root ex- 
tremely curved and distal root straight, slanting backward considerably ; B— 
both roots parallel but extremely curved and elongated. These modifications are 
found in Class II division 1 cases of malocclusion. In Fig. 2, C and D, are 
shown forms which are completely reversed. Thus in C, the mesial root is 
straight and the distal curved, with the convexity posteriorly, just the op- 
posite of that in Fig. 1, G. Again Fig. 2, D, shows the roots curved, but in 
the opposite direction than that which is found under normal conditions. These 
examples are of Class III cases of malocclusion treated not only for long periods 
of time, but also with unsuccessful results. That these changes occur in the 
course of orthodontic treatment is shown in Fig. 3. In Fig. 3, A shows the 
roots of the mandibular first molar at the beginning of treatment, and B, two 
years later. The change in form is quite obvious. It is at present not intended 


Fig. 1.—Roentgenograms of mandibular first molars of normal dentition, showing 
variety in form of roots. A, Straight, parallel, oblique; B, straight, parallel, vertical; C, 
straight, vertical, diverging; D, curved, parallel, backward ; R, curved, converging, vertical ; 
F, curved, converging first, then backward at root ends; 'G, ‘mesial root curved backward, 
distal root straight, obliquely backward. 


Fig. 2.—Roentgenograms of mandibular first and second molars of orthodontic cases, showing 
exaggeration and reversal of normal conditions, as in: A, mesial root extremity curved, distal root 
slanting back excessively ; B, extremely curved and elongated; C, mesial root straight and distal 
wanna pei D, both roots of first and second molars curved forward. 

. 3.—Roentgenograms of mandibular molar teeth of the same individual, showing change 
in sie ‘of roots during orthodontic treatment: A, before treatment; B, two years later, : 


<2 
: 
hy 


Some Biologic Aspects 


Figs, 1-3.—(See legends on opposite page.) 
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to point out the reason for, and the far-reaching significance of, these changes. 
Further studies of this phenomenon are still in progress. I just brought up 
this matter to point out some of the biologic changes which are taking place 
while orthodontic measures are carried out, and which though being entirely 
ignored may some day be of serious account. 


Thus far the biologic aspects have been considered as they are concerned 
in orthodontic enterprise and as they are thought of in relation to tissues and 
their reaction to mechanical force. The other biologic aspects to which I shall 
refer now are usually not counted among the biologic phenomena at all. They 
are mostly put into the category of mechanics. Occlusion, for example, is con- 
sidered as a mechanical relationship of the teeth; the forces of occlusion as a 
mechanical balance of power to keep the teeth in their respective places; and 
the causes of malocclusion as a mechanical disturbance of both the forces of 
occlusion and the position of the teeth. There is a great deal more that is said 
about these and other things too, but on the whole this is what most orthodontists 
really believe. 


What is usually not believed and what should be known is that, if looked 
at in the proper light, it will be quite clear that occlusion of the teeth is a 
feature in orthodontia which is closely connected with one of the most funda- 
mental manifestations of life—nutrition. This may be shown in several ways; 
namely, by its phylogenetic history, by its ontogenetic development, by its zoo- 
logic distribution, and by its physiologic importance. ‘‘Inasmuch as the teeth 
are the primary factors,’’ says Johnson,® ‘‘and as the principal function for 
which they exist is in the occlusal relations of their crowns, the subject of 
occlusion is the logical introduction to the science of dentistry.’’ To this may 
be added that, inasmuch as the dentition is a part of the ‘‘architectural center- 
piece’’ around which, according to Gregory, ‘‘the higher facial designs grad- 
ually developed,’’® it is of importance to realize that the occlusion of the teeth | 
plays a prominent part in the series of changes which led the way to the evolu- 
tion of man. Evidence supporting this view is not lacking in abundance and 
validity. Works on palaeontology and comparative anatomy fairly teem with 
testimony bearing on the zoological importance of teeth and the functional 
significance of occlusion. In 1918, Gregory*® showed a gathering of orthodontists 
an example of the beginnings of occlusion. It was a specimen of a mammal-like 
reptile (Cynognathus) from the Triassic period of South Africa (estimated 
at more than a hundred million years back). ‘‘You will notice,’’ said he, ‘‘that 
the teeth are divided into incisors, canines, premolars and molars, that the 
upper jaw overhangs the lower jaw or dentition, and especially that we have 
an alternation of upper and lower teeth, one lower tooth articulating with two 
upper teeth, so that there is a zig-zag relation. These three conditions—lateral 
overhang, alternation, and differentiation of teeth—are likewise characteristic 
of all primitive mammals.’’ After showing by well-documented evidence the 
subsequent steps leading to the evolution of the shearing, crushing and grinding 
teeth, Gregory emphasized ‘‘the fact that the human dentition is simply a 
special modification of the primate series, and that these fundamental inter- 
locking and overlapping relations, which you in your practice encounter daily, 


: 
ur 
ae 
= 
- 


Some Biologic Aspects 769 


may be traced back to the beginning of the age of man.’’ In the issues of the 
Dental Cosmos for August and September, 1936," one of the younger but also 
one of the outstanding authorities in palaeontology confirms and substantiates 
Gregory’s view. Says Dr. G. G. Simpson, ‘‘To understand a tooth and to 
derive from its study a meaning greater than a hollow description of form, it is 
necessary to consider the tooth at work, and hence to study it in occlusion.’’ 

Studies on evolution which I have been pursuing for a quarter of a century 
convinced me of the fact that many misconceptions in orthodontia might be 
avoided by recognizing the course of events in evolution of the teeth followed 
from their very beginning to their presence in our patients’ mouths. As far 
back as 1919,1? on the basis of such studies, I maintained that in orthodontia 
‘‘the conception of normal occlusion was based upon an imaginary ideal in- 
sufficiently supported by concrete evidence.’? Comparative studies of extensive 
palaeontologic and anatomic material impressed me with ‘‘the fact that the 
best dentitions do not correspond to the conceived abstract ideal,’’ then believed 
in by orthodontists; they rather show considerable ‘‘modifications in detail with- 
out a change in type.’’ These modifications appearing in individual manifesta- 
tions gave the key to the interpretation of those changes in normal occlusion 
which may be considered as normal variation. This point I then tried to clear 
up in a subsequent contribution. By means of a study in biometrics,’* the 
attempt was made to determine the significance of variation as it is concerned 
in occlusion. The evidence gathered ir. these studies supports the view that the 
problem of occlusion will gain in importance only in proportion as its biologic 
background is better understood. 

The biologic aspect of occlusion may also be approached from another angle. 
That the individual development of the dentition plays an important part in 
the establishment of occlusion was shown some time ago. In a paper on 
‘‘Nutrition, Growth and Dentition,’’!* evidence was presented to establish the 
fact that the eruption of teeth is essentially a physiologic manifestation of de- 
velopment. Since it occurs simultaneously with the growth of the individual 
and since it is also affected by such characteristics as rate, acceleration and re- 
tardation, teething, like growth, may be considered as one of the fundamental 
properties of life. But what is of particular significance is the fact that the 
eruption of teeth is in intimate relation to the establishment of occlusion. 
Like other physiologic manifestations, the eruption of teeth varies in time when 
they appear, in the rate or speed with which they appear, and in the order of 
suecession.* It is consequently a variable process, and, being very complex, 
it always culminates in one of two ways. The occlusion of the teeth then bears 
the evidence of the effect of the process of eruption. In its subsequent inter- 
pretation then, normal occlusion is the result when the variability of the teething 
process is within narrow (normal) limits, and malocclusion, when it exceeds 
these limits. It was my conviction then, as it is now, that ‘‘a more intimate 
knowledge of the process of dentition (or teething) is an indispensable require- 
ment for a better comprehension of the entire gamut of circumstances involved 
in the problem of malocclusion.’’ 
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The trouble is that, judging by recent indications, occlusion of the teeth 
is considered neither as a biologic phenomenon nor as an orthodontic problem. 
Many of us seem to pay more attention to the looks of the face than to the 
preservation and occlusion of the teeth. Since changes in certain features of 
the face have been observed to occur simultaneously with the correction of mal- 
occlusion of the teeth, it is maintained that the treatment of malocclusion of 
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Fig. 4.—Casts of dentition of boy, aged nine years, showing malocclusion, Class II division 1, 
before treatment. 


Fig. 5.—Casts of dentition of the same boy as in Fig. 4, showing normal occlusion after 
treatment. 


the teeth produces orthopedic results upon the face. Hence the implication of 
facial orthopedia. The inference is that by moving malposed teeth into their 
proper alignment in the dental arch or by bringing the two malrelated dental 
arches into such occlusal relation as is considered normal, the form of the jaw 
bones and that of the bones of the face is changed. When tooth movement alone 
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does not accomplish the desired result upon the face, there are those who are 
willing to sacrifice not only teeth but also their occlusion. A good many of us 
also imagine that, since growth changes of the face are brought about in chil- 
dren in the course of treatment over long stretches of time, orthodontic measures 
also promote growth. It is therefore assumed that orthodontic measures, if re- 
sorted to early in life, will prevent deformities of the jaws, as well as of 
ugliness of the face. There are thus some of us who think that, by adjusting 
orthodontic appliances upon the teeth, they are not only stimulating ‘‘arrested 
erowth’’ but also guiding growth into certain directions. In this relation, of 
course, the biologic inference is that growth is one of the fundamental phenomena 
of life and that by means of mechanical devices it is possible not only to set it 
going, but also to keep it under control. Of course, there is no quarrel with 
those who extract teeth to produce certain effects upon the face. Extraction of 


Fig. 6.—Profile photographs of the same boy as in Figs. 4 and 5, showing considerable facial 
change coincident with successful orthodontic treatment. 


teeth, as I am informed, is now a routine practice adopted by those dental beau- 
ticians who ply their trade in the ‘‘movie’’ industry. This sort of treatment 
is In my estimation more of a surgical procedure and has really no ‘‘straight”’ 
orthodontic significance. But even the inference that orthodontic treatment 
has an orthopedic effect upon the face leads to the assumption that orthodontic 
measures are capable of modifying the inherent characteristics of growth. Prac- 
tical results obtained by orthodontic procedures apparently support such views 
quite satisfactorily. But scientific proof fails to confirm it. The reason is that 
evidence derived from practical results is partial in that it consists mainly of 
such achievements as are successful. Scientific proof, on the contrary, is im- 
partial in that it aims to present results as they happen, whether they are suc- 


cessful or not. a, 

From recent studies on the problems facing the orthodontist, the fact 
emerged that the evidence derived from successful practical achievements only 
is not dependable. For example, the evidence that the effect of orthodontic 
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treatment of the case shown in Fig. 4 with the result as in Fig. 5 is favorable 
upon the face, as is shown in Fig. 6, does not prove that all faces with dentitions 
in Class II division 1 are equally benefited when treated in the same way. This 
is quite adequately demonstrated in another. Thus in Fig. 7 are shown the 
casts of another case with the same form of malocclusion (Class II division 1)— 
also successfully treated, as shown in Fig. 8—but the effect upon the face of this 


Fig. 8. 


. Fig. 7.—Casts of dentition of boy, showing malocclusion, Class II division 1, before treat- 
ment. 


‘ Fig. 8.—Casts of dentition of the same boy as in Fig. 7, showing normal occlusion after treat- 
ment, 


boy (Fig. 9) is quite different from that of the other. Both boys are of the 
same age with the same sort of malocclusion (Class II division 1), treated in the 
same way, with results in the dentitions entirely satisfactory. But the effect upon 
the growth of the jaws and the other parts of the face was entirely gratifying 
in the one, but not so in the other. That the mandible in the first case might 
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have grown without orthodontic help is unsafe to say among orthodontists. But 
that the mandible did not grow to the same extent in the other is quite certain. 
If orthodontic treatment can produce favorable improvements in the form of 
the jaw bones and the rest of the face, as is shown in the one ease, why did it 
turn out differently in the other? In this instance it appears that orthodontic 
treatment not only failed to influence the inherent tendencies of growth, but 
also failed to modify the form of the jaw bones, despite their increase in size. 
In contrast to these cases, I shall demonstrate another form of this sort of mal- 
occlusion. In Fig. 10 are shown the casts of the dentition of a boy of the same 
age. As indicated, it is also a Class II division 1 case of malocclusion. That 
it was treated successfully is shown in Fig. 11. Now what facial changes 
should be expected in this ease? As shown by the photographs, Fig. 12, there 
is no perceptible change at all. As far as I can make out, this boy had a 


Fig. 9.—Profile photographs of the same boy as in Figs. 7 and 8, showing little facial change 
coincident with successful orthodontic treatment. 


‘‘normal’’ face to begin with, and the effect of the treatment made no difference 
at all, except in the occlusion of the teeth. What is the explanation of this? j 

If an examination is made of many adult faces with dentitions in normal a 
occlusion, it is found that not all of them correspond to one particular type— . 
I mean the type that some of us aim to attain by means of orthodontic treat- 
ment—an imaginary normal type. What seems to be entirely overlooked is 
that faces are as variable as the personalities of the individuals who are wearing 
them. There is really no particular face which may be thought of in connec- F 
tion with a dentition in normal occlusion. Indeed, if looked at from this point, 
it will be realized that, in spite of the normal in the occlusion of teeth, certain 
faces accompanying them may look like those having dentitions in various classes # 
of malocclusion. In Fig. 18, the facial profile outlines of three faces are shown, 3 
which differ greatly from each other, although all three of them have full comple- q 
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ments of teeth ard in normal occlusion. These, however, are not just three 
selected individuals. Among sixty-three individuals having the full complement 
of teeth in normal occlusion, the incidence of faces resembling others with 
dentitions in malocclusion is rather surprising. Thus, of a total number of 
sixty-three individuals with the full complement of teeth and the dentition 


Fig. 10. 


Fig. 10.—Casts of dentition of boy, showing malocclusion, Class II division 1, before treat- 
ment. 


Fig. 11.—Casts of dentition of the same boy as in Fig. 10, showing normal occlusion after 
treatment. 


in normal occlusion, only 30 per cent were ‘‘normal’’ in looks and occlusion, 
while 70 per cent resembled those of others with various sorts of malocclusion. 
Of course, what a ‘‘normal’’ face actually is, is usually determined on the 
whatever that may be. The determination for 


basis of ‘‘personal equation,”’ 
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this purpose was made by measurements and comparisons of the faces studied 
with a standard used as a yardstick. From the results obtained, it is apparent 
that dentitions in normal occlusion are not invariably associated with faces 
of a certain design which may be referred to as normal. Or conversely, among 
faces often associated with those types which are known to have certain forms 
of malocclusion, some may be found to have dentitions in normal occlusion. 
The way these things come about is a biologie mystery, but what can be learned 
about them is of interest. A scientific way of learning about things we do not 
understand is to use something else which is simpler and with which comparisons 
ean be made. Photographs of faces are simple enough but, because of many 
complexities which enter and which are not quite well understood, it is very 
difficult to use them for comparisons. Measurements of dimensions are much 
simpler and easier to understand. As an example, measurements can be taken 


é 
Fig. 12.—Profile photographs of the same boy as in Figs. 10 and 11, showing unexpected facial 
change coincident with successful orthodontic treatment. 


of the dimensions of features of the face, which interest us most. But even 
at that, taking a large number of individuals, it becomes evident that there is 
considerable variability also in the dimensions of those features. But by ob- 
taining the mean or average, as well as a certain range of variability of the 
total group, a yardstick is available for comparing the differences of the in- 
dividuals comprising it. In biometrics this limited range of variability is 
called the standard deviation, which accounts for 68 per cent of the number 
involved. In Fig. 14 is shown a chart in which twenty-two items are recorded 
in the first column. Of those, three indicate age, stature and weight, and the 
other nineteen are of dimensions of different parts of the face. In the column 
following, the figures indicate the mean of those dimensions obtained from 
sixty-two individuals with dentitions consisting of thirty-two teeth in normal 
occlusion. The column following that is of figures indicating the standard de- 
viation of each of those dimensions. A set-up of this sort is of value to convey 
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Fig. 13.—Facial profile outlines of young adults with dentitions in normal occlusion, showing 
variety in type of face. 


Stage Dimensions of [Males (62)—Normal Otelusion 

Age 23.02 

Freight CN 

Weight 160299 2250 


UFace ht 7340 
Lface 3937 
Dental He 795 B39 
Nasal HE 
Naslneision 6003 405 
Ft 6671 40 
Bizygoldth 4090 
BicondWidth /374 549 
Bigon. Width M59 
Nasal Width 3639 220 
Aur Nas 945 36/ 
Aur Pros. le 432 
Aur Infra 480 
Aur [fenton $1602 
Aurlncision 1/0169 450 
AurSubnas. 9720 423 
GonMenton GM 
Cond Menton 136.64 6.00 


Fig. 14.—Chart of age, height, weight and facial dimensions of sixty-two young adults, showing 
average standard deviation and polygon for comparative studies. 
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an idea of the average dimensions of each of those features measured and the 
extent of their normal variability as it is indicated by the standard deviation. 
It can be used as a yardstick for comparing the dimensions of like features 
in other individuals with the object in view of finding out how they differ 
from this standard. To make this procedure more simple, the numbers can be 
translated into a diagram such as shown to the right of the chart. In this 
diagram, the mean is translated into a straight vertical line, and the standard 


Standard Stage V- Medes 


mean 


U Face tt 
L.face He 
Lental Ht. 14 
Nasal Ht. 
Nas Jheision 
Ramus tit 
Bizyga width 

BicondWidth 

Bigon Width 
Nasal Width 

Aur Nas. 

Aur Pros. 

Aur Infra 
Aur: Menton \ 
Aurlhcision 
Aur dubnas. 

Gon. Menton ) 
Cond. Menton 


Superposition 
of Face with 
Normal Occlusion 


i 
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Fig. 15.—Polygon of group with superposition of dimensions of face A, Fig. 13, showing certain 
individual differences from the norm. 


deviation into equal distances from it on both sides, indicated by the broken lines. 
The right side is the positive, and the left, the negative value of the standard 
deviation. There is thus obtained a symmetrical figure for those features within 
the boundaries of which all like dimensions will fall, if the differences between 
the features measured are small. Dimensions corresponding to the mean will 
fall on the straight line, those differing slightly will fall on either side of the 
straight line within the boundary of the broken lines, and those differing very 
much will extend beyond the boundary lines. If we should happen to be 
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interested in the differences of the faces shown in Fig. 13 and desire to know 
what particular features account for them, it is done by plotting the difference 
in each individual face of all dimensions from those of the mean of the group. 
The closer the individual differences come to be a straight line and the closer 
the line is to the mean, the more it conforms to this standard. The greater 
the differences, the more it varies from it. Now, plotting the dimensions of 
the face A of Fig. 13 which is, as pointed out above, that of an individual 


standard -Males 


A ge 

ght 
Weight 

7. Face 
U Face te 
L Face/tt 


/ uperposition 
Dental He of face with 
Nasal tt Normal Occlusion 
Nas. lpciston resembling 
Ramus Class IT division 
Lizyga Width 
Bicond Width 
Bigon. Width 
Nasal Width 
Aur Nas. 
Aur. Pros. 
Aur 
Aur: Menton 
Aur Incision 


Aur-Subnas. 
Gon Menton 
CondMenton 


Fig. 16.—Polygon of group with superposition of facial dimensions of B, Fig. 13, showing other 
individual differences from the norm. 


with the full complement of teeth in normal occlusion, it will be seen in Fig. 
15 that, while the dimensions fall within the boundary of the standard deviation, 
they neither conform to a straight line nor actually correspond to the mean. 
But with the exception of one, they do fall within the standard for normal 
variability. Superposing, now, the dimensions of the face B in Fig. 13, also 
of an individual with the full complement of teeth in normal occlusion, it is at 
once obvious that the differences, as shown in Fig. 16, are very considerable and 
very significant. In the first place, it should be noted that the entire set-up 
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is in a more irregular line than that in the previous illustration, that most of 
the features are on the negative side of the mean, and that the greatest de- 
parture from the mean is found in those dimensions associated with the man- 
dible, the bigonial, auriculo-menton and gonio-menton standing out most prom- 
inently. This would indicate that, despite the normal in the occlusion of the 
teeth, the dimensions of the mandible are smaller than what would be expected 
in a face if that were a prerequisite for normality in occlusion. Again, super- 


Sfandard Stage 


mean 


Age 

Height 

Weight 

T Face te 

face Het 

L. Face tt Superposition 

Dental Ht of Face with 


Nasal Normal Occlusten, 
Nas. Incision 
Ramus tt. 
Bizygo Width 
Bicond Width 
Bigon. Width 
Nasal Width 
Aur Nas. 
Aur Pros 
Aur. Infra 
Aur Merton 
Aur: Incision \ ! ( 
Aur: Subnas. 
Gon Menton ! 

Cond Menton / 


Fig. 17.—Polygon of group with superposition of facial dimensions of C, Fig. 18, showing again 
individual differences from the norm. 
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posing the dimension of the face C in Fig. 13, also of an individual with the 
full complement of teeth in normal occlusion, it is again evident that there are 
a number of features in which it differs from the standard. But in this in- 
stance, as shown in Fig. 17, most of the differences are on the positive side. 
Outstanding among them are: stature, ramus height, and all the antero- 
posterior dimensions of the face, indicating not so much that the dimensions 
are larger as that the position of the face is more forward. An example of it 
is shown in auriculo-menton, which indicates a forward position of the man- 
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dible, but gonio-menton shows that the corpus mandibulae is within the range 
of normal variability. Also, the large dimension in ramus height contributes 
more to position than to size of the mandible, because condylo-menton also is 
within the range of normal variability. If we should desire to know in what 
way these differences would line up in cases of malocclusion, the same method 
of procedure can be used. In Fig. 18 is shown the superposed diagram of a 
face with dentition in Class II division 1 malocclusion. It is at once evident 


dtendard Stage -eles 


Age 
Height 
Weight 

T. Face 
Uface Ht 

L face C\ Superposition 
Dental Ht 
Naslneision \ Malocclusion 
Ramus Ht 

Pizygo. 
Bicond Width 
Bigon, Width 
Nasal \Width 
Aur, Mas. 
Aur Pros. 
Aur Jnfra 
Aur Menton 
AurIncision 
AurSubnas. 
Gon.Menton 
Cond Menton 


Fig. 18.—Polygon of group with superposition of facial dimensions of individual with 


ae Class II division 1 malocclusion, showing differences not considerably unlike those 
n Fig. 


that the irregularity in the line of the dimensions is very much more emphasized 
than in the other cases. Most of the outstanding differences point to the 
negative side and all of them fall considerably outside the boundary of the 
standard deviation. Of particular interest are the dimensions denoting a small 
ramus, small corpus mandibulae and short distance between condyle and chin 


(condylo-menton) and a consequent posterior position of infradentale and men- 
ton. 
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In a similar plotting of faces with Class III malocclusion, Fig. 19, a like 
extreme zigzag of the line is to be noticed. But in contradistinction to the 
other, the most extensive differences are on the positive side of the mean and 
also considerably outside the standard deviation boundary. But here again it 
should be noticed that it is not so much the size of the mandible as the position 
which it assumes that brings the chin (auriculo-menton) so far forward in this 
particular case. 


Wandard Stage Males 


mean 


Age 
Freight 
Weight 
T Face te 
Uface Ht 

L.face Ht 


Superposition 


Dental He. 
Nasal Ht. 
Nas Incision 


of Face with 
Class 


Ma loce on 


Ramus tt. 
Bizyga Width 
Bucond Width 
igon. Width 
Nasal Width 
Aur Nas. 
Aur. Fros. 
Aur 
Aur. Menton \ 
Aur: Incision \ 
Aur-Subnas. 
Gon. Menton 
Cond Menton ) 


Fig. 19.—Polygon of group with superposition of facial dimensions of individual with Class III 
malocclusion, showing differences like those in Fig. 17. 


The main point I wish to make is not so much about the differences between 
the faces with normal occlusion and those with malocclusion as between the 
differences in the form of the facial ‘‘wiggles’’ of different individuals. The 
examination of large numbers of them reveals the fact that no two are alike. 
But the important thing about them is that the forms of these zigzags, as shown 
in the illustrations, are not just accidental. They come about in an orderly 
way and may be traced throughout the course of development. Of particular 
significance is the evidence which points to the fact that, during the entire 
course of development, no changes occur which alter their fundamental pattern. 
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Similar evidence from studies of treated cases, into which it is not possible 
to go now, also reveals the fact that these fundamental patterns—so far as 
facial development is concerned—are not changed, despite the fact that the 
occlusion of the teeth is considerably altered in the restoration of normal. On 
_the strength of this evidence, it would seem that differences in faces are not 
dependent upon the occlusion of the teeth but rather on certain inherent pecu- 
liarities of growth. 

Evidence of this sort throws a different light on the results of certain 
cases of malocclusion. That a particular case is successfully treated does not 
prove that inherent tendencies of growth of the jaw bones can be changed. 
It only indicates that the peculiarities of growth were favorable and that we 
were in luck. In cases when growth does not favor us, failures are unavoidable. 
An example of this sort is shown in Fig. 20; in this figure is shown the denti- 
tion of a boy, eleven years of age, which is in Class II division 1 malocclusion. 
After seven years of orthodontic treatment, in the course of which many diffi- 
culties had to be overcome, the result was very satisfactory, as shown in Fig. 21. 
Casts of the same dentition obtained thirteen years later and shown in Fig. 22 
clearly indicate the complete relapse to the original form of occlusion. The 
reason for this collapse is perhaps due to misunderstanding and misapplying 
the principles of growth changes. 

A different type of case is shown in Fig. 23. In the casts of this dentition 
of a boy, eleven years eight months old, the malocclusion is not very marked. 
It really is a Class I case with a tendency to Class III. Whatever was wrong 
with the dentition was successfully corrected in the course of two years. This 
is clearly shown in Fig. 24, presenting the casts of this boy’s mouth at fourteen 
years of age. But at fourteen years of age, boys are not full grown. In the 
five years following, this boy grew a great deal. But in doing that he put too 
much emphasis on the mandible. At eighteen, when I saw him again, his denti- 
tion looked as shown in Fig. 25. Here again may be seen the effects of inherent 
characteristic properties of growth, in this case gone wrong, in spite of ortho- 
dontie treatment. 

In view of this evidence, to which may be added more specific and more 
detailed scientific proof, it would seem that the concept of mechanics and growth 
must assume a different meaning. 

Thus, in a general summary of what was said, it may be pointed out that 
the effect of orthodontic appliances influences favorably certain changes in posi- 
tion and occlusion of teeth, and in form and relationship of alveolar and dental 
arches. The effect of orthodontic appliances influences unfavorably the roots 
of the teeth and the tissues surrounding them. The result aimed at and fre- 
quently attained is normal occlusion. Whatever else happens in the course of 
orthodontic treatment, such as increase in size, change in form and alteration 
in position of the jaw bones and the rest of the face, is due to conditions over 
which our mechanical devices have no influence and no control. We are thus 
inadvertently brought to the conclusion that, after all, the dualism bisecting the 
nature of our problem does not suggest two separate halves. It rather suggests 
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‘Fig. 20.—Casts of dentition of boy, showing malocclusion, Class II division 1, before treat- 


ment. 
Fig. 21.—Casts of dentition of same boy as in Fig. 20, showing normal occlusion after treat- 


ment. 


Fig, 22.—Casts of dentition of same boy as in Fig. 20, thirteen and one-half years later, 
showing relapse of occlusion. 
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Fig. 23.—Casts of dentition of boy, showing incipient form of malocclusion tending toward 
Class III, before treatment. 
. Fig. 24.—Casts of dentition of same boy as in Fig. 23, showing normal occlusion after treat- 
ment. 
Fig. 25.—Casts of dentition of same boy as in Fig. 23, four years later, showing extreme 
development of Class III. 
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that both halves must be combined for the purpose of making up a complete 
whole. But to uphold the integrity of the whole, we must be mindful of two 
facts: namely, that while mechanics furnishes the means by which the pos- 
sibilities of orthodontic practices are realized, biology reveals a boundary of 
limitations within which our practices must be confined. 
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EXTENDING THE SCOPE OF ORTHODONTIC SERVICE 


C. A. Corrigan, D.D.S., Toronto, ONTARIO 


N AN article published in our journals a year or so ago, our good friend, 
Abram Hoffman, began with these words: ‘‘In a consideration of the trend 
of orthodontia, the thought that the whole status of orthodontia is undergoing 
a complete change stands out as a major premise.’’ At one time orthodontia, 
what little was done, was considered a part of general practice. During the 
last thirty-five years, and dating from the establishment of the Angle School 
of Orthodontia, there has developed the idea that orthodontia should be 
taught and practiced only as a specialty of dentistry, and not as a part of 
general dentistry. Of late, as you are well aware, there has been considerable 
discussion and quite a definite difference of opinion as to which of these two 
practices should prevail. 

The entire proposition must be viewed from two angles—the demand for 
the service, and the source of supply. I think I am safe in stating that the 
public, even now, is orthodontia minded. While their interest may be almost 
wholly in the esthetic aspect of the subject, they have been educated to know 
that the irregular condition of little Mary’s teeth, which is so disfiguring, may 
be corrected, and to demand that it be done. Statistics show that there are 
about twenty million children in the United States alone, with oral anomalies 
which should receive orthodontic service, and it has been estimated that less 
than 1 per cent of them are receiving any kind of attention. It is quite true 
that, for financial or other reasons, only a small proportion of these cases can 
be treated; yet, on the other hand, there is undoubtedly a large number whose 
parents could afford to pay for at least the minimum of work required to 
prevent the condition’s becoming a major, or hopelessly involved one. I am 
convinced that there is a place in orthodontic practice for compromise treat- 
ment, for more rapid methods of treatment, which will give necessary but per- 
haps not perfect results, and not be too heavy a financial burden on those 
who cannot afford the ideal. 

Undoubtedly the demand is unlimited. Now let us consider the supply. 
In the United States there are approximately one thousand men practicing 
orthodontia exclusively. In Canada, with a population of over ten million 
people, we have not more than 35 or 40 orthodontists, all located in the larger 
cities, but in which are congregated less than 25 per cent of the population. 
At the present rate of training specialists, and with their distribution as at 
present, orthodontic service obviously cannot be made available to the great 
majority of the people—those residing in the smaller towns and villages 
throughout the country—unless it is provided by the local practitioner of 
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dentistry. That it has not been so provided in the past is due principally 
to the fact that the man in general practice has lacked the ability to render 
this service. 

The dental colleges in our land have undoubtedly failed to adequately 
train the great majority of undergraduates to go out and practice orthodontia, 
even in its most elementary form. And no one, with any knowledge of ortho- 
donties, would be foolish enough to maintain that any one should attempt this 
work unless he has received the theoretical, technical, and clinical training 
necessary to enable him to do so with some assurance of success. 


With proper facilities and competent instructors, no particular difficulty 
should be encountered in teaching the mechanics of orthodontia. The real 
difficulty lies in teaching the student not how but what to do. The crux of 
the orthodontic problem is diagnosis; and, as treatment is based on diagnosis, 
it is most important that he should be able to differentiate between the cases 
he can safely undertake, and those he should avoid, or refer to the specialist. 
An essential prerequisite to this study should, of course, be a comprehensive 
knowledge of the fundamental biologic sciences, such as anatomy, histology, 
embryology, and- physiology. 


Having acquired this knowledge during the earlier years of his course, 
and knowing the nature, function, and vital characteristics of the structures 
involved, and the effect of stimuli applied through his mechanical device, it 
should be quite possible for the undergraduate to diagnose and intelligently 
treat the simpler or less complicated cases. The line between these and the 
more difficult ones is now pretty clearly defined—the recent textbooks are 
even making this differentiation—and if, when he goes out in practice, he 
keeps strictly to his own side of the line, he will not only render a very valuable 
service, but will help materially to reduce the number of severe cases which 
would otherwise later require the services of the specialist. And the specialist 
need not fear this competition. The more widespread the knowledge of ortho- 
donties in the profession and the greater the ability of the general practitioner 
to recognize conditions of malocclusion, the larger will be the number of 
cases referred to him. 


So, if the scope of orthodontic service is to be extended, as the need un- 
doubtedly requires, it seems logical to me that it should be done through the 
medium of the general practitioner of dentistry, assuming always that he 
has received the requisite training to diagnose, to treat, and to limit his treat- 
ment to the simpler cases only. This places the responsibility and the solution 
of the problem in the hands of our teaching institutions. They have already 
taken active measures to meet the situation. As probably most of you know, 
the American Association of Dental Schools, in 1930, appointed a committee, 
composed of outstanding dental educationists, to investigate and report on the 
whole question of dental education. Their report, representing the combined 
efforts of more than 140 teachers, from practically all the dental schools in the 
United States and Canada, has now been published, and when many of the 
recommendations it contains are embodied, as they shortly will be, in the 
curricula of our schools, the result will be a decided raising of the standard 
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of dental education, to the ultimate benefit of both the general public and the 
whole dental profession. The conclusions of such a body are worthy of 
respect. May I be permitted to briefly quote one or two relative to our subject. 


1. ‘‘It now seems apparent that there will be no great decrease in the 
appalling prevalence of dental deformities, unless dentists come to realize the 
importance and significance of this phase of dental practice, and are adequately 
trained to cope with the many conditions that lead to it. The prevention and 
early recognition of malocclusion are direct responsibilities of the general 
practitioner of dentistry.”’ 

2. ‘‘The point of view maintained throughout this report is, that ortho- 
dontices should constitute an essential part of dentistry, and that it should be 
placed in the dental curricula as one of the major fields of study, along with 
operative dentistry, oral surgery, and dental prosthesis.”’ 

3. ‘‘When the student has completed his study of orthodontics he should 
be able 

(a) To understand the biological aspects of malocclusion ; 

(b) To appreciate the importance of the deciduous denture, and its effect 
upon the development of the permanent one; 

(c) To appreciate the value of orthodontic service for children, in pre- 
serving the health and function of the teeth, and facial harmony ; 

(d) To diagnose cases of malocclusion and to treat cases that do not 
involve particularly difficult or unusual problems, and finally ; 

(e) To recognize the shortcomings of both his knowledge of orthodontics, 
and his ability to treat cases of malocclusion.’’ 

In my opinion the work of this Curriculum Survey Committee has been 
one of the finest things ever done for dentistry, and the results should be far- 
reaching and beneficial. Also I should think that their decision should pretty 
well settle the controversy as to the place of orthodontics in general practice, 
and point the way to the most effective method of extending the scope of 
orthodontic service. 

Under the Public Health Department of our city, we have about 35 
dentists employed, either whole or part time, in clinics in our public schools. 
Until four years ago, no orthodontic work was done. Then, at the urgent 
solicitation of these men, who saw every day in the mouths of their little 
patients the need for such, an arrangement was made between the Civie 
Authorities and the University of Toronto, whereby the needs of the poorer 
school children could, to some extent at least, be cared for, and the facilities 
and material of the clinic could be made available to the University for teach- 
ing purposes. I believe that such an arrangement is unique: at least an Aus- 
tralian Orthodontist, who last year visited many of the dental schools in 
Europe and America, stated that the only other place he knew of, where 
such an arrangement existed, was in Bonn, Germany. The University pro- 
vided, in the Faculty of Dentistry Building, a reception room, operating 
room, and a laboratory, all complete with the necessary equipment, heat, 
light, ete. It also supplies all materials necessary for the work, as well as the 
services of a nurse and technician. In return for this, as I have said, the 
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University receives the privilege of using the clinic as a teaching medium, 
much valuable material as models, records, ete., being secured from this 
source, as well as using it for demonstration purposes. The total cost to the 
city is the salary of the operator (in this case much too small). Thus with 
mutual advantage to both, a very valuable service is made available to the 
citizens and their children, at the minimum expense to the public. The dental 
nurse telephones the name and address of the child, and when convenient we 
make an appointment for examination. We try to restrict the services of the 
clinic to children under ten years of age, so that we are treating patients 
during the most favorable developmental period, and before all the permanent 
dentition has erupted. We also try to accept only the types of cases we con- 
sider our students should be able to recognize, diagnose, and treat when in 
general practice. As we believe it is better for people to have a financial in- 
terest in the work, rather than receive something for nothing, a charge is 
made, covering the cost of the appliances, plus a nominal fee per month during 
treatment, which goes to the University. 


As it is desirable that the benefits of the clinic should be extended to 
the greatest possible number, we cannot always strive for the ideal, we can- 
not carry all cases through to completion, and we are forced to refuse many 
cases, because of their severity, the age of the child, or, unfortunately, the 
inability of the parent to pay even the nominal fee required. No limit is placed 
on the age at which children may be sent in for consultation. In all cases, 
whether accepted for treatment or not, time is taken to explain the nature of 
the ease, the probable cause, and the treatment necessary for correction. 
Advice is given in regard to prophylaxis, diet, muscular exercises, the correc- 
tion of bad habits, ete. Where the services of a rhinologist for the removal 
of adenoids or tonsils, or of a dentist for operative work or extraction is in- 
dicated, they are advised to consult same. In many eases, where it is thought 
they might be able to afford treatment, they are referred to an orthodontist. 


It is felt that the consultation service embodies much educational work 
of considerable value, and is appreciated by the recipients. Both in the clinic 
and in the Infirmary we use only the labial, high labial, and lingual arches. 
We do not use, or teach the use of, the edgewise, ribbon, or pin and tube ap- 
plianees, as these are considered dangerous in the hands of students or 
general practitioners. Some of our methods may be rather unorthodox. For 
instance, in many eases presenting with one or more maxillary incisors in 
lingual occlusion, we simply cast an inclined plane in Weston’s metal, which 
is cemented with temporary cement to the mandibular teeth, and in anywhere 
from a week to a month the condition is corrected. This may seem rather 
drastic treatment, but I have yet to see any unfavorable results. 


As time is such a factor, we take our impressions in compound, so that 
those of you who may inspect our models on exhibition here this afternoon 
will find them far short of the standard maintained in your private practices. 
You will also, looking through the eyes of the specialist and the expert, find 
much to eriticize in our methods and in the results obtained. , You may say 
that ultimate or end-results are not shown. In many eases an effort is being 


x 
Se 
2 
2 
5 
i 
3 
4a 
j 
: 
4 
Se 
ag 
a 
le 
_ 
a 
i 


790 C. A. Corrigan 


made to do this, and models are being secured two or three years after the 
dismissal of the patient. In a few instances, I must admit, the result has been 
rather disappointing, but you will agree with me that this is not peculiar to 
our clinic only. I must ask you to keep in mind the conditions under which 
we work, the nature of our clientele, the difficulty of securing, in some eases, 
the necessary cooperation, and the aim and objective of our clinic. 

We have but one operator working three hours a day, five days.a week, 
for about ten months a year. Since the opening of the clinic less than four 
years ago, we have had 1,150 consultations; have completed, or perhaps a 
better word would be treated, 230 patients; and have about 50 at present 
undergoing treatment. 

You may say this is not extending the scope of orthodontic treatment 
very much. True, it is barely scratching the surface of the problem, but it has 
been largely in the nature of an experiment and I think the results would 
justify the conclusion that if, in every city in which there is a dental college, 
a similar arrangement could be made with the civic authorities, and if, through 
additional financial support from either public or private sources, the clinic 
could be enlarged, the great benefits of orthodontic service would be made 
available to many deserving children who otherwise would be denied this 
blessing. 
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ORTHODONTIC IMPLICATIONS OF PHYSICAL CONSTITUTION 
IN THE CHILD 


T. WINGATE Topp, CLEVELAND, OHIO 


INTRODUCTION 


HYSICAL constitution in the child bears upon the work of the orthodontist 

in three very definite particulars: first, as it modifies the structure of his 
field of operation, namely the face; second, as it influences the activities of 
growth upon which he counts in rearrangement of teeth; and third, in its rela- 
tion to the mineralization of the jaws, the bony texture of which is essential 
for a proper response of the alveolar process to orthodontic procedure. 


It is one of the handicaps of orthodontic practice that the structure of the 
field of operation is already determined long before the orthodontist is called in 
to rectify defects of growth. That, in appropriate cases, he can restore the 
teeth to proper alignment and secure an adequate functional result there is no 
question but how far he is able to influence the course of growth in the face 
depends upon observations quantitatively registered by instruments of greater 
precision than those hitherto generally employed. We shall consider briefly the 
date and mode of production of growth defects in the face. 

During the first year of life the infant grows in stature as much as he 
grows during four and a half years of later childhood. The rate of growth rap- 
idly diminishes: between birth and three months it is eight times as great but 
even between nine and twelve months of age it is still three times as great as 
in childhood. And in infancy growth is most rapid in the head. At birth the 
brain is but one-fifth adult size but by the first birthday it is two-thirds adult 
size. More than half the postnatal growth in brain takes place during the first 
year. Facial growth is less rapid than this but, since the face is an appendage 
of the brain case, it cannot fail to follow cranium in an extraordinarily rapid 
growth. 


All rapidly growing structures are vulnerable and hence it comes about 
that facial growth is in greatest danger of mutilation during the first year. 
The cause of this defective growth is malnutrition in the broadest sense. The 
baby for whom it seems next to impossible to devise a satisfactory diet is the 
child in gravest danger of defective facial growth. Most of the worst cases 
die and it is the skulls of these defective children which are fated to fall into 
the hands of investigators who are consequently misled, by their confusing and 
aberrant features, into a wholly inadequate description of facial growth in early 
childhood. 


From Western Reserve University and Associated Foundation. 
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This point may be illustrated by superposition of two infant skulls in our 
collection (Figs. 1 and 2). No. 818 is the skull of a healthy boy of four months 
who died from intussusception. This disorder, burns and scalds, traumatic 
injuries, and occasionally pneumonia are the only disasters to infant life 
capable of giving material suitable for conclusions on facial growth for they 
kill without first deforming. No. 1801 is the skull of a child who died at nine 
months after a long history of malnutrition from chronic gastrointestinal dis- 
turbance. The defective facial growth is clearly seen in both full face and side 
view superposition even though we use for the comparison a skull so much 
younger. It is by the study of living healthy children alone that we may obtain 
a true picture of facial growth. 


818 4 MOS. 
1801---- 9MOS. 


Fig. 1.—Superposition of skull (1801) of nine-month-old sick child upon that (818) 
of four-month-old healthy child, lateral view. Defective growth of face in child with long 
history of ill health. Normal growth in younger child who died suddenly in full health. 


MUTILATION OF FACIAL GROWTH IN INFANCY 


In the foregoing paragraphs I have indicated very briefly the feature of 
facial growth most significant to orthodontists, namely its discontinuity through 
interruption by illness. Philosophically this means that every face bears in its 
anatomical configuration the marks of irregular growth. That there is a hered- 
itary pattern or design is self-evident but the design may be marred or modified 
by environment.’ To trace the course of facial growth and the influence thereon 
of adventures in ill health through which the infant passes, specially delicate and 
thoroughly reliable instruments of precision are required. It was for the inten- 
sive and critical investigation of dentofacial growth in its successive vicissitudes 
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through childhood by means of such instruments that the Bolton Study, of 
which Dr. B. Holly Broadbent is the director, was founded. The incorporation 
of the Bolton with the Brush and other Associated Foundations collectively de- 
voted to a study of physical constitution, mental development and social adjust- 
ment is testimony to the necessary interdependence of the several methods of 
approach in a study of the growing child. In turn each of these organizations is 
linked with the laboratory of anatomy of which the function is naturally the 
study of growth and repair in mankind. Dr. Broadbent has himself elaborated 
upon this relationship and integration with special reference to that part of the 


1801--—-- 9MOS. 


conjoint investigation for which the Bolton Study is responsible. Dr. Broadbent 
has himself devised what I believe to be the most effective instrument for regis- 
tering the course of facial growth.* * With his permission I am reproducing 
tracings which illustrate facial growth in two infants, the one healthy through- 
out her first year, the other whose entire first year was chequered by illness 
(Figs. 3 and 4). In the latter, vertical growth of face continued but antero- 
posterior growth failed between three and nine months; after that date it 
commenced once more but by this time two very significant consequences had 
oceurred. The first is that growth of the face had adjusted itself to interruption 
of increase in anteroposterior dimension. The second is that the presence of 
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an adenoid mass in the nasopharynx had narrowed the respiratory passage. 
The adenoid mass was itself the result of defective health and the obstruction 
which it produced intensified, if it did not originate, a thumb-sucking habit. 

With these illustrative examples we are ready to consider the ultimate effect 
which may result from disturbances at an early date in the growth pattern of 
the face. 

To elucidate this problem Dr. Wharton and I made a study of the growth 
pattern in the face of sheep. © It so happens that the long snout of the animal 
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Fig. 3.—Tracings from lateral roentgenograms showing normal growth of face during 
first year. The points mark position of occlusal edge of deciduous central incisor at three, 
six, nine and twelve months respectively (Broadbent). 


readily lends itself to studies of this category and we were fortunate in obtain- 
ing the skulls of a number of sheep from which the thyroid, but not the para- 
thyroids, had been removed at the age of about one month. Since the details 
of this study have already been published it will not be necessary to do more 
than point to the manner in which the facial growth pattern, having once been 
disrupted, remains permanently deformed. 

There is no specificity about the disturbance of facial growth wrought 
by thyroidectomy. As far as our present problem is concerned thyroidectomy 
at one month in the sheep is merely a method of handicapping growth and that 
handicap shows itself most clearly at the site where growth is taking place most 
rapidly at the date when the handicap is suffered. Most of the sheep operated 
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upon died by the age of two years from disease of respiratory origin but if they 
lived beyond this age the lower incisors (the sheep has no upper incisors) 
project beyond the muzzle. The maxillary part of the face fails to keep pace 
in growth with the mandible. Owing to the complex character of facial 
growth and the adjustments which compensate for its mutilation, the face of 
the thyroidectomized sheep, when grown to adulthood, simply appears small. 
This is an illusion. A defect from disturbed growth in a young skull may be 
compensated but is never corrected (Figs. 5, 6, and 7). 


SELLA TURCICA NASION 
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Fig. 4.—Tracings from lateral roentgenograms showing defective growth of face during 
first year. The points mark position of occlusal edge of deciduous central incisor at three, 
six, nine and twelve months (Broadbent). There is average vertical growth but defective 
anteroposterior growth between three and nine months. 


It is noteworthy that no defect in tooth form resulted from any of these 
thyroidectomy experiments. There was, however, considerable delay in erup- 
tion though not so marked as the delay in bone growth and maturation. 


DISTURBANCES OF FACIAL GROWTH IN LATER CHILDHOOD 


A child grows in stature but he grows up into manhood. Growth is incre- 
ment but growing up is differentiation. In Fig. 8 are three skulls which illus- 
trate this difference between increment and differentiation. Skulls 410 and 391 
are both from eighteen-year-old boys. The former is normally grown; the 
latter suffered from some obscure malady diagnosed clinically as late rickets. 
It is of course not rickets at all but defective developmental growth. Dimen- 
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sions had increased so that the skull cap of this lad could be easily fitted over 
the cranium of No. 410 but the features still vividly resemble those of 0.100, 
the small skull from a child of twelve months. 


Fig. 5.—Superposition in lateral view of twin male sheep skulls aged twelve months 
(B 1125, B 1126). A male sheep skull undergoes quite rapid facial growth in the later months 
of the first year. The animal showing defective facial growth (B 1126, broken line) is 
markedly retarded at this stage. 


Fig. 6.—Superposition in lateral view of twin female sheep skulls aged twenty-four 
months (B 1128, B 1129). Owing to adjustments in other parts of the face the original growth 
defect is masked but examination of the muzzle region very clearly demonstrates its presence 
in the thyroidectomized animal (B 1129, broken line). ; 


It is indeed rare that one encounters so marked a dissociation between in- 
erement and differentiation as this, but the case serves to stress the distinction. 
Years and stature are unreliable as indicators of the phase of childhood ex- 
emplified in any boy or girl. It is essential that we know more than age and 
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dimensions: we must know how far the child has matured. This can most 
readily be ascertained by roentgenograms of the skeleton. To this subject 
my colleagues and I have devoted much attention in our work under the Asso- 
ciated Foundations. I wrote a brief survey for the White House Conference 
Reports’ and have given technical details for practical application of the method 
in a later volume of the same series.® 


Fig, 7.—Superposition, in lateral view, of twin female sheep skulls aged sixty months 
(B 1058, B 1059). Despite the adjustments in later facial growth, the defect induced by 
interruption of the growth pattern at one month of age is still quite evident and now clearly 
permanent in the thyroidectomized animal (B 1059, broken line). 


Fig. 8.—Contrast between growing and growing up. Male white skulls: W. R. U. 410, 
eighteen years; W. R. U. 391, eighteen years; 0.100, twelve months. No. 391 grew to dimensions 
eo 100) than those of No. 410 whereas its proportions remained those characteristic of infancy 


Before attempting correction of malocclusion it is essential to know the 
precise level in physical maturity attained by the child so that appropriate 
orthodontic measures may be applied. This, however, is a new field of investi- 
gation and, at the present time, no hard and fast rules can be laid down. We 
are at the stage of learning to express clinical experience in concrete terms of 
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developmental growth. Hellman and Broadbent have spent much effort in 
opening up the field and it may be expected that before long we shall have a 
schedule which will define the stage of dentofacial development at which par- 
ticular orthodontic procedures are most likely to meet with permanent success. 


MINERALIZATION IN THE SKELETON 


There is, however, another feature of the skeleton which is of the utmost 
significance to the orthodontist and this feature also is ascertainable from the 
roentgenograms, namely density of mineralization. Venar and Todd have shown 
that the growing bones of. experimental animals, the diet of which is restricted 
in mineral, become progressively more demineralized although, by the admin- 
istration of vitamin D, rickets may be altogether prevented.® Some indication 
of the degree of mineralization can be gathered by noting the exposure re- 
quired to obtain a good roentgenogram of the jaws but the hand is the part 
best suited for this study. The degree of mineralization of the bones in growing 
children depends upon the relation between mineral retention by the body and 
the rate of mineral utilization in growth. Blood studies give no clue since 
orthocaleemia is often found in children suffering from a mineral drain in the 
skeletal depots. The roentgenogram, however, is a reliable guide. All children, 
in periods of rapid growth, show a temporary reduction in skeletal mineraliza- 
tion. More pronounced and even permanent demineralization follows dietetic 
deficiency. The orthodontist should therefore not only ascertain the degree 
of mineralization in the skeleton of a child under orthodontic treatment but 
should also be sure first that the child’s diet contains an adequate mineral ra- 
tion and second that the child is able to utilize and store the calcium provided 
in the ration. Tisdall points out that the amount of vitamin D necessary 
to protect against defect in the growing ends of bone is far less than that 
essential to the maintenance of adequate calcium in the bone texture.?° 


SUMMARY 


Physical constitution in the child bears upon the work of the orthodontist 
in three very definite particulars. 

1. It modifies the structure of his field of operation, namely the facial 
skeleton. 

2. It influences the activity of growth upon which he counts for rearrange- 
ment of the teeth. 

3. It determines the mineralization of the jaws, the bony texture of which 
is essential for a proper response of the alveolar process to orthodontic procedure. 


The jaws of the growing child have suffered developmental defects as the 
result of health misadventures in infancy long before the orthodontist is called 
in to treat a condition already established in the growth pattern. 


Before attempting correction of malocclusion it is essential to know the 
precise level in physical maturity attained by the child so that appropriate 
orthodontic measures may be applied. 
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A knowledge of skeletal mineralization is likewise significant for determina- 
tion of the probability of adequate response of the alveolar process to ortho- 
dontie procedure. 
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THE NECESSITY OF A SEPARATION BETWEEN TREATMENT OF 
NEGLECTED CASES AND EARLY TREATMENT 


Dr. Cu. F. L. Norp, THE Hague, HoLtuanp 


FTER Angle made it possible through his classification of malocclusions of 
the teeth to study the whole domain of orthodontia from a critical and 
scientific standpoint, this science has made good progress. 

Since it was proved that almost every anomaly in the position of the teeth 
ean be brought back to a normal occlusion, the question arose which appliance 
would be the least inconvenient, how relapse could be prevented, and how long 
the retention should last. ; 

After it was proved by Ketcham’s publications that the dangers of ortho- 
dontic treatment regarding root resorption were much more serious than was 
supposed previously, attention was drawn to the maximum foree which can 
be applied, and now we speak of ‘‘biologically favorable and unfavorable work- 
ing applianees.’’ Thus the problem of retention was at the same time put in a 
new light, and more and more dentists realized the fact that relapse was often the 
consequence of overstress and of insufficient understanding of the method of 
treatment. 

A more detailed study of the force to be used, of the etiology of anomalies, 
and of the time at which anomalies can be diagnosed and ought to be treated 
—a study for which especially our Vienna colleagues are particularly to be 
commended—led to the understanding that more attention should be paid to 
early treatment, viz., of the anomalies of the deciduous teeth. 

After several orthodontists had drawn attention to the consequences of bad 
habits, Schwarz (Vienna), during the last few years in his publications on 
tissue changes, has shown that we have overvalued the influence of bad habits 
and that the root of the matter lies deeper. 

We now know that biologic orthodontic treatment is that in which the old 
balanced condition in which the anomaly happened to be found, could be suc- 
cessfully changed to a new balanced condition, not only functionally but also 
in the nutrition of the tissues. 

The newly acquired knowledge also shows that we should stop playing with 
words such as “‘biologie orthodontia,’’ ‘‘biologically working appliances,”’ ete., 
and that it is absolutely necessary to have an international nomenclature. 

I shall not go into this matter more deeply, not because I undervalue the 
importance of these new points of view, but because it is out of order here. 
Yet I am of the opinion that it is still insufficiently understood, that orthodontia 
—in consequence of its historical growth—should break wholly with the tradi- 
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tional opinions of what orthodontia should be, if the near future is to reap 
the fruits of the material we have now. 

History tells us that orthodontia originally was the treatment of one or 
more teeth, from esthetic considerations. As out of this the science of ortho- 
dontia gradually evolved, systematized in a masterly manner by Angle, the 
deciduous teeth were neglected and attention was concentrated on the permanent 
teeth. Since it was often difficult during the shedding period to fix the Angle 
apparatus because of the ligatures, it gradually became a matter of course to 
postpone treatment until about the age of twelve years; and thus many dentists 
got the false impression that this was the right moment for intervention. 

Though the last years fortunately show an improvement and early treat- 
ment has taken a place in orthodontic literature, still we cannot find a con- 
scientious study of the anomalies of the deciduous denture which will systema- 
tize them such as has been the ease for the permanent teeth, and still less do we 
find in these books a method for the systematic treatment of the deciduous den- 
ture, from which could be proved how this can be done with little trouble in 
most cases. 

I want to stress this abuse because I am convinced that—orthopediecally 
speaking—therapy in most cases comes much too late. 

We now know that most of the anomalies which we find in the permanent 
denture were present in the deciduous one, but it is just as.certain that most 
of them would not have occurred if these deciduous teeth had been treated in 
time. 

A conscientious study of the mouths of children six and seven years old 
would prove that anomalies of the permanent denture which occurred notwith- 
standing the fact that the deciduous denture was normal, are caused by a lack 
of correlation of size between the permanent teeth and the deciduous teeth. 

If this is correct, it follows that simple expansion can prevent serious 
anomalies in many cases, and my personal experience has proved to me that 
this really is true. 

According to my experience, not only a lack of space but also the cases of 
Angle’s Class II can be almost entirely prevented by expansion and treatment 
at the right time, and I know of no case where this treatment cannot be finished 
with suecess before the time at which it now generally is started. 


Postponing the treatment of anomalies already diagnosed must be con- 
sidered as postponing the treatment of bandy legs in a child with rickets until 
some years after the anomaly would be seriously aggravated and would thus 
be more difficult to remedy. 


Or, to use a dental comparison, this procrastination is comparable to not 
treating beginning decay, with the risk not only that the destruction will be 
much greater, but also that the teeth can be affected by pulp complications. In 
other words, this procrastination must in most cases be considered a serious 
dental mistake. 


It may be taken for granted that a many-sided, minute study of the 
anomalies of the deciduous teeth (besides that which is already found and pub- 
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lished), would not only make this knowledge common property of the practi- 
tioner, but would also give new and better ideas in regard to the etiology of 
these anomalies. 

Although during the Jast years much attention has been paid to the sucking 
habits of the child, the question why these children suck so very persistently 
has never been answered definitely. Freud’s hypothesis that this should be 
considered as the reaction of desire effects does not seem very probable,- because 
in that case it would not be so simple to unlearn this habit in such a short time. 

The question may be put whether the fact that the nursling is no longer 
fed when he is hungry and that the teat has been taken away from him, has any 
influence, but above all things whether in many of these eases the cause should 
not be sought in insufficient nose-breathing; as the child, with his finger in his 
mouth, instinctively believes that he then can breathe more easily when he 
sleeps, as the mouth then is not shut! 

According to experience many children with anomalies of the deciduous 
denture breathe through the mouth in consequence of sucking, and in any case 
there is here a circulus vitiosus, which checks every treatment as long as nose 
breathing is not first assured. 

We thus have to cooperate with the ear, nose, and throat specialist, but it 
must be stated that the treatment of the ear, nose, and throat specialist will not 
give final results as long as the habit of mouth-breathing is not definitely un- 
learned. This is in most cases possible in a simple way, e.g., by means of the 
pellet of Korbitz or of a breathing valve, as I have mentioned in Volume I, 
1931, in Fortschritte der Orthodonttk. 

Only if dentofacial orthopedia is considered from these points of view, can 
we speak of ‘‘treatment according to biologic methods,’’ and in that ease re- 
tention will be superfluous. 

The treatment of the permanent denture cannot be characterized except as 
the treatment of neglected cases! The great difference in the results of the 
treatments of various orthodontists, as they are published in the world literature, 
is probably due less to the difference of the appliances than to the age at which 
the eases were treated; it is a fact that in the handbooks we seldom find data 
concerning this question, except in description of individual eases. 

We have come to the question so often discussed, whether dentofacial ortho- 
pedia should be a specialty or not; in my opinion this question should be an- 
swered as follows: 

Anomalies in the position of the jaws, which are caused by cephalometric 
anomalies (which fortunately only seldom occur), belong to the domain where 
eventually the surgeon in cooperation with the dentist can obtain results. Den- 
tists then must have very much experience. 

The anomalies in the position of the deciduous teeth ought to be diagnosed 
and treated by the general practitioner; this is in many cases possible with 
simple means and is certainly not more difficult than most other dental proce- 
dures. The same is true of the anomalies which occur when the permanent teeth 
erupt. 
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Of course there will be cases, which—even if they are treated in time— 
will cause difficulties (e.g., the question whether to extract or not), and for 
which dentists with little experience will not like to take the responsibility. 

In this case it will be necessary to consult a specialist or to leave -” treat- 
ment to him. 

For the treatment of the neglected cases, i.e., of the permanent teeth, gen- 
erally only the orthodontist with much experience will be able to give help; 
the patient must be referred to him as is now done in cases of complicated 
extractions, difficult prosthetic work, ete. 

In the future the dentist—as a result of a better education—should be im- 
pressed with the fact that it is his responsibility to prevent anomalies in the 
teeth of the child confided to him; otherwise great damage can arise, and he 
should know that treatment at the vig time by the use of simple methods can 
often prevent these anomalies. 

Only in that case, dentofacial orthopedia will no longer be practiced by 
a few men and distributed to only a few patients, but will be a science in which 
nearly all those concerned ean profit. | 

This means that improvement in this respect is possible only if education 
drops the old- fashioned methods and takes the new point of view. 

I have on purpose omitted discussion of appliances, as this would detract 
from the principal question and has nothing to do with the principle under dis- 
cussion. 

I should like to finish with the following: 


CONCLUSIONS 


We must distinguish between cephalometric anomalies and anomalies of 
the jaws. Cephalometric anomalies seldom occur; they can be treated only by 
the cooperation of a surgeon and a dentist. 

The study of the deciduous teeth has been neglected in orthodontia. Most 
of the malocclusions of the teeth either can be found in the deciduous teeth or 
result from a lack of correlation between the permanent and the deciduous teeth. 

The abnormal position of the deciduous teeth can for the greater part be 
treated in a simple way. Reestablishment of the normal occlusion of the decidu- 
ous denture can prevent anomalies in the permanent teeth and at least make 
later treatment much easier. 

Malocclusion of the permanent teeth caused by a lack of space (too much 
space seldom causes serious anomalies) can eventually cause narrowness as 
well as protrusion and open-bite. 

Orthodontic treatment of the deciduous teeth can be carried out in most 
cases with very simple means and generally produces quick results. In the case 
of normal occlusion of the deciduous teeth and lack of space at the eruption of 
the permanent teeth, expanding of the arches generally is sufficient for a good 
result. 

Postponed treatment must be considered a serious mistake and can be 
compared with not treating beginning decay and waiting until pulp complica- 
tions occur. Orthopedically speaking, it is the same as postponing for some 
years the treatment of bandy legs of a child with rickets. 
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Biologic treatment of the permanent teeth is a contradictio in terminis and 
utter nonsense from a scientific point of view. Biologie therapy is—with few 
exceptions (e.g., the redress of forced bite)—possible. only before the perma- 
nent teeth are definitely formed. 

Only ‘‘biologic treatment’’ is dentofacial orthopedia. The treatment of 
malocclusions of the permanent teeth after twelve years of age is an effort 
to remedy neglected cases and will have to be done on another basis with the 
intention ‘‘to make the best of it!’’ : 

Orthodontic diagnosis must be based on knowledge of the anomalies of 
the deciduous teeth of children six and seven years of age. If in the future 
etiology is studied from this point of view, diagnosis and therapy will become 
much easier to understand and less difficult to apply. 

The necessity of retention is a proof that there has been no question of 
biologic treatment. If by early intervention the teeth have been enabled to 
function normally, retention is always superfluous. 

Anomalies in position of the deciduous teeth caused by bad habits are often 
the result of mouth-breathing. Cooperation with an ear, nose, and throat spe- 
cialist will then be necessary; after intervention of same, the habit of mouth- 
breathing must be stopped and the child must be foreed to breathe through his 


nose. 
Treatment of the deciduous and the mixed denture belongs to the domain 


of prophylaxis of dentofacial orthopedia in the widest sense. This should be 
done by the general practitioner; the treatment of the permanent denture— 


which should be considered as the treatment of neglected cases—by the specialist. 
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FAREWELL ADDRESS 
Harry Goupincer, D.M.D., BRooKLINE, Mass. 


E HAVE reached the end of an interesting season, and as I preside at 

this, my final meeting, as president of the Harvard Society of Orthodontists, 
I want to thank you for the great privilege it has been to be called upon to serve 
you. 

If your reception and reaction to my efforts are as happy and kindly as 
the hours that I enjoyed in service to this society, I can retire with the good 
feeling of a job well done. 

From the part I have played in the revision and rearrangement of our 
programs, I emerge, enriched by great funds of information and pleasure. If 
these programs were, in your valued opinion, successful, I ask that you justly 
apportion your credit where it is due. In no insignificant measure, is the un- 
tiring and harmonious endeavor of our many members responsible for their good 
work. And also, thanks to our efficient secretary, his efforts were the dominant 
note in the success of our programs. If, for no other reason, because of the 
good comradeship and genuine friendship existent in this society, I predict for 
it a long life of good and useful success. 

The Harvard Society of Orthodontists was founded September, 1929, and 
is perhaps the youngest group of this type in this section of the country. At its 
conception, it was a study club made up of graduates of the postgraduate course 
in orthodontia conducted at the Harvard Dental School. Even today its mem- 
bership is obtained exclusively from this small area, with a few honorary 
exceptions. The roots of this society are deeply embedded, in what, in my humble 
opinion, is highly nutritious orthodontic soil, and further surrounded by power- 
ful and cooperative orthodontic influences. In such an historical and physical 
atmosphere, it would be difficult for the society to do other than flourish. The 
field of orthodontia is an important and far-reaching one, but the thought 
occurs to me as to whether we have really made the advancement that could 
have been accomplished under different conditions. With this thought in mind, 
I should like to submit, as your retiring president, several constructive sugges- 
tions for your consideration. 

A. An Increased Membership.—I heartily recommend an extension of our 
territories from which we select our members, as our present source is naturally 
very limited. To spread to fields of equal quality and code seems to me a definite 
step in our progress. And to select new members subjected to our usual high 
and rigorous standards of scientific bearings and craftsmanship, seems to me 
a logical and intelligent plan of growth. During our formative years, the 
character of our society has been well founded, so well, to my mind, that any 
new personnel and influence can only strengthen and stimulate its character 
and development. 


Delivered at the meeting of the Harvard Society of Orthodontist, May 26, 1937. 
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B. A limitation of the number of meetings per annum to two, in order that 
more time may be devoted to the creation of superior programs. 

C. A development of a greater and closer relationship with orthodontic 
groups in other sections of the country, to the end that we may learn from 
others. It is only by interchange of thoughts and ideas that great results have 
ever been accomplished. 

In closing, may I thank the clinicians and essayists who gave their kind and 
able assistance to make today’s program the success that I feel it is; and to 
thank those who have so ably cooperated with me during the past two years, 
and who have so willingly shared the duties of this office, and helped in the 
progress of the society. 

Let me be the first to offer the newly elected officers my heartiest congratula- 
tion, and as I pass the guiding reins of this organization into the skilled hands of 
my successor, may I assure you that with them go my sincere good wishes for the 
years to come and the hope that each year will be a milestone in the successful 
programs of this society in the field for which it stands. 


1352 BEacon STREET 


: 
4 
bs 


JOHN HUNTER AND OCCLUSION 


Water H. Jacoss, D.D.S., New York, N. Y. 


ROM the very beginning of medical writing, it is interesting to note that 

dentistry, and the treatment of the teeth, were included as a part of the 
whole medical knowledge, and were incorporated in medical works and dis- 
courses on general health and hygiene. 

Dentistry, our special field of medicine, has been built upon the observa- 
tions and records of numerous investigators. No one man could have con- 
tributed all or even a great part of our consummate knowledge. We find 
along the uphill path of dental progress milestones of truths, each one mark- 
ing an advance made by some gifted worker. At the very beginning we may 
note that Hippocrates of Cos (460-370 B.C.) was looked upon as the father of 
European medicine. He noted that the deciduous teeth were formed before 
birth by the nourishment of the fetus in the womb. He noted and mentioned 
irregularities of the teeth and described the function and periods of eruption of 
the teeth. Aristotle (384-322 B.C.), the great philosopher of antiquity and the 
first of the comparative anatomists, described the use of the various teeth, i.e., 
mastication, pronunciation, etc., and was among the first to make allusion to 
the relationship between the teeth and the blood vessels. Claudius Galen 
(A.D. 181-201) in the second century wrote on the forms and evolution of the 
teeth and was the first to speak of the nerves of the teeth. Albucasis (1058- 
1122), the genius of Arabian surgery, was the first to consider calculus and the 
importance of careful prophylaxis. He was among the first who taught that 
teeth might be replaced by other human teeth or by artificial teeth made from 
the bones of animals. Giovanni of Arcoli (1484), professor of surgery at Padua 
and Bologna, was the first to mention gold as a filling material in the teeth. 
These few early leaders I have mentioned help to show how piece by piece, 
like the placing together of a giant puzzle, the whole of our professional knowl- 
edge has been evolved. 


By the end of the sixteenth century a separate dental literature had been 
formed. Books dealing entirely with dentistry had been already published in 
Germany, Spain, Italy, and France; and dentistry took a forward step in the 
gradual break with medicine. None of these early dental writers, however, 
mentioned occlusion in their works. The great Pierre Fauchard, whose 
momentous dental textbook, Le Chirurgien Dentiste, published in Paris in 
1728, treated of all the branches of dentistry as practiced and understood in his 
day, does not describe the normal occlusion or allude to its great importance. 
In Fauchard’s work we see dentures of various sorts, artificial replacements, 
full and partial; still we may observe from the illustrations that the idea of 
proper cusp interdigitation and normal occlusion was given very little at- 
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tention, if not entirely neglected. The artificial teeth were carved into blocks, 
and, while the forms of the anterior and posterior teeth were differentiated 
to a degree, no attempt was made to obtain anything like true cusp harmony. 
To this great advance in dentistry, the study of occlusion, we must look to 
John Hunter. In his great work, The Natural History of the Human Teeth 
(1771), Hunter gives the best description of the teeth and their relation to 
each other, and to the jaws that we have up to this time. 

Let us have Hunter, himself, describe the occlusion to us. In the chapter 
“Of the Situation of the Teeth,’’ Hunter says: ‘‘We may just observe, with 
regard to the situation of the two rows, that when they are in the most natural 
state of contact, the teeth of the upper jaw project a little beyond the lower 
teeth, even at the sides of the jaws; but still more remarkably at the fore part, 
where in most people the upper teeth lie before those of the lower row. The 
edge of each row is single at the fore part of the jaws; but as the teeth grow 
thicker backwards, it there splits into an internal and external edge. The canine 
tooth; which we shall call cuspidatus, is the point from which the two edges 
go off; so that the first grinder, or what we shall call the first bicuspis, is the 
first tooth that has a double edge.’’ In this description Hunter notes the 
normal overbite. Here also, we have the introduction of a new term, the 
‘‘cuspidatus’’ for the ‘‘canine’’ tooth, and also the introduction of the ‘‘bi- 
cuspis’’ for the premolars or first and second grinders. 

He also mentions that peculiar anatomic formation which was described 
later in detail by Graf Von Spee, the German anatomist about 1890, and 
named after him the curve of Spee. One hundred years before Spee, Hunter in 
describing the occlusion says: ‘‘and at the lateral part of each row, the line, or 
surface of contact is hollow from behind forward, in the lower jaw; and in the 
same proportion it is convex in the upper jaw.’’ 

In another chapter, ‘‘Of the Incisores,’’ he says: ‘‘In the upper jaw they 
(the ineisores) are broader and thicker, especially the two first: their length 
is nearly the same with those of the lower jaw. They stand a little obliquely, 
with their bodies turned much more forewards and they generally fall over 
those of the under jaw. The two first incisors cover the two first and half of 
the two of the lower jaw, so that the second incisor of the upper jaw covers 
more than half of the second, and more than half of the cuspidatus of the 
under jaw.’’ Hunter’s keen observation of the relationship of these anterior 
teeth needs no comment or revision. It might well have been quoted from 
a modern text! In the next chapter ‘‘Of the Cuspidatus’’ we read: ‘‘When 
the jaws are closed, the cuspidatus of the upper jaw falls between, and 
projects a little over the cuspidatus and first bicuspis of the lower jaw.’’ Here 
again we have an accurate description of the area. 

Not only does Hunter give the first description of the normal occlusion 
but he also devotes three chapters to the correction of malocclusion. A few 
passages from these chapters will best show his knowledge of this branch of 
dentistry. At this time let us be mindful of the fact that Hunter was primarily 
a comparative anatomist and a naturalist—not a dentist! In the first chapter 
dealing with malocclusion, called ‘‘Irregularities of the Teeth,’’ he says: ‘‘As 
that part of the jaw, which holds the ten fore-teeth, is exactly the same size when 
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it contains those of the second; and as these last often occupy a much larger 
space than the first, in such cases the second set are obliged to stand irregularly. 
It most frequently happens to the cuspidati because they are often formed 
later than the ,bicuspids; in consequence of which, the whole space is taken 
up before they make their appearance: in such cases they are obliged to shoot 
forward or outward over the second incisor. The bicuspidati generally have 
sufficient room to grow, because even more eee, than what they can occupy, 
is kept for them by the temporary grinders.”’ 

Accompanying these fine descriptions of the occlusion are drawings show- 
ing the front, side and lingual views of the teeth in an ideal occlusion ; another 
shows the roots of the teeth exposed in their sockets, also in occlusion. Still 
another drawing shows half the upper and lower jaw in a mixed dentition beau- 
tifully illustrating the normal eruption of the teeth at this stage of development. 

The name of John Hunter, through the researches and writings of this 
great medical leader, is indelibly stamped across the pages of, dental history ; 
and let us trust that this evening dedicated to his life and works will inspire 
others to emulate his labors. 
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ORTHODONTIC TREATMENT AT AGE THREE 
Epwarp I. Sitver, D.M.D., Boston, Mass. 


ISTORY.—Patient, girl, aged three years and two weeks, first appeared 

for treatment March 1, 1935. Breast fed for ten months, never bottle fed. 
At age two the child had whooping cough. Tonsils and adenoids were removed 
age two and a half years. 

Etiology—With no apparent habits that the mother knew of, and no 
hereditary characteristics to indicate that the Class III tendency might have 
been handed down, the cause of this case seems obscure. 

Diagnosis—The Bogue measurement was 28 mm. The Stanton index was 
23 mm. for the combined mandibular canine, first and second deciduous molar 
width, as against 18 mm. for the distance between the mesial surfaces of the 
mandibular canines. 

I classified this case under Angle’s classification, as Class I with lingual 
version of maxillary incisors, with a tendency to Class IIT. 

Treatment.—Banding the maxillary second deciduous molars and with 
vertical half round tubes soldered lingually, I used an 0.030 lingual arch wire. 
With an 0.020 recurved auxiliary spring from the lingual arch wire, I at- 
tempted to bring the maxillary incisors over the bite labially. At the end of 
one month I observed that instead the maxillary second deciduous molars were 
moving distally. The mandibular incisors were apparently offering too much 
resistance. 

I therefore placed a junior pin and tube appliance on the mandibular arch 
and with intermaxillary elastics to the maxillary second molars, reinforced the 
anchorage. Within three weeks from that time the maxillary incisors were in 
their correct position. Intermaxillary elastics were discontinued. The child 
was put on masseter-temporal exercises and was dismissed June, 1935, for the 
summer. In September all appliances were removed. Comparison may be made 
of models made March 1, 1935, and November 16, 1935. Left side view of both 
sets, Fig. 1. Front view, Fig. 2. 

Result.—I believe that there is not much doubt that if this case had been 
allowed to take its own course, the permanent dentition would probably be 
locked in mesioclusion, accompanied with the typical facial form of prog- 
nathism. The comparison of photographs made at the beginning of treatment, 
Fig. 3, may be made with those at completion, Fig. 4. 

Prognosis —This ease will have to be watched through the transition period, 
from the deciduous to the permanent dentition. I believe nature has been given 
an opportunity to develop a normal dentition and a correct facial form; there- 
fore the prognosis should be very favorable. 


Presented to the American Board of Orthodontia, March 10, 1936. 
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INTERMAXILLARY ELASTICS 
R. Noutine, M.E., D.D.S., SPRINGFIELD, Mo. 


N CURRENT statements regarding intermaxillary elastics, we are advised to 
place them as nearly parallel as possible to the cusp line or labial arches in 
order to minimize the force tending to extrude the anterior teeth. The purpose 
of this paper is to point out facts contrary to the above statements, also that 
there are other factors to be considered in placing elastics. 

For the purpose of analyzing forces in the anterior region the arch wire 
may be regarded as a lever of the third order, the fulerum O at the molar at- 
tachment, forces of elastics applied at B and D, with the force at R to be 
studied (Fig.1). The effective leverage about O is determined by perpendiculars 
drawn from O to CB and CD. Since OC is longer than OA, it is evident that 
the leverage is greater, and consequently the force at R is greater when the 
elastics are at the parallel position CD. If the positions of O and D are main- 
tained, lengthening DC increases this difference; shortening DC decreases this 
difference and finally reverses it. . 

In this case CB and CD were considered equal, which means that the force 
exerted by the elastics is not changed while changing from a parallel position 
to an angular one. Since the chief object of elastics is to exert force in a direc- 
tion parallel to the arch, the effect of the change in direction must be examined 
with this in mind. 


In Fig. 1 we may let CB and CD represent the amount of force exerted: by 
the elastics, for the forees are equal. Then OB represents the force parallel 
to OR resulting from CB. This is less than CD. In order that OB may be made 
equal to CD, B must be moved toward R, which results in additional stretch to 
the elastics. This increases force CB over CD, and’ this increase also affects the 
force at R. 


We have now found two influences, one of which is a disadvantage to the 
parallel position, the other a disadvantage to the angular position. Leverage 
is greater in the parallel position and the force necessary is greater in the 
angular position. The question is, which results in the greatest extrusive force 
at R? 

Comparisons as usually made consider short and long hooks attached to the 
same place on the labial arch. It is evident that for equal traction in the two 
positions, OB and OD eannot be equal. For instanee, if elastics of length equal 
to CD are placed in the parallel position, the traction is zero. If the same 
elastics are placed at an angular position to B, the elastics have been stretched 
the distance BX, so the force exerted is appreciable. The exact relative posi- 
tions of B and D, to obtain equal traction in the two positions, will depend on 
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the length of elastics used, the distance between maxillary and mandibular arch 
wires, and relative mesial or distal positions of molar anchorages, all of which 
are variables. 

Since a definite mathematical solution of this problem is not practical, I.” 
constructed an apparatus on which these variables can be reproduced on a larger 
scale and the resulting forces measured. The results show that when positions 
of anchorage within customary limits are used, with elastics of such a length 
that they are stretched one-half of their length or more, the extrusive force on 
the anterior teeth is greater when elastics are placed in a parallel position. This 
difference increases or decreases according to the combinations of variables 
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assumed, but no combination which I have tried has shown a difference of more 
than 2 per cent. It is not my purpose to discuss the importance of this differ- 
ence, but merely to show that it is contrary to present conceptions. 

The position of the elastics can be shown to have opposite effects on the 
molars to which the arch is attached (Fig. 2). Considering R the anterior 
attachment as a fulcrum, and extending CB and CD, perpendiculars, RE in- 
dicates a force about R which tends to extrude the molar at O; RF indicates 
a force which tends to depress the molar. It follows that if the intermaxillary 
hooks are so placed that the line of force of the elastics falls directly on R, the 
vertical force at O is zero. 

The vertical force on the opposite molar anchorage is an extrusive one at 
the angular position, and zero at the parallel position. 
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Edited by 
Ropert H. Ivy anp Kurt H. THOMA 
Articles on oral surgery, radiography, and anesthesia should be submitted to Dr. Robert 


H. Ivy, 1930 Chestnut St., Philadelphia, Pa. Articles on oral pathology should be submitted to 
Dr. Kurt H. Thoma, 47 Bay State Road, Boston, Mass. 


THE SURGICAL CORRECTION OF MANDIBULAR PROTRACTION, 
RETRACTION, AND FRACTURES OF THE ASCENDING RAMI* 


GrorcE C. Henset, M.D., F.A.C.S., San FrANcisco, CALIF. 


ORRECTIVE surgery of the jaw concerns itself with the same problems 

that are associated with pathologic changes in skeletal structures elsewhere 
in the body, excepting those of weight-bearing and the transposition of ten- 
dons. Two separate considerations are peculiar to this bone; namely, the pro- 
nounced cosmetic influence of deformity, and the dental changes incident to 
deformity, disease, and trauma. 

In function, too, the mandible is peculiar in that it has a double articular 
and muscular mechanism, identical on the two sides. This identity must re- 
main intact to permit proper function (Fig. 1). The are or fused ramus of 
the mandible is the only means of preserving symmetry or balanced motion at 
these joints. Motions permitted by the temporomandibular articulations are 
more varied in character and greater in number than those of any other joint 
in the body, when the mandible functions as a symmetrical unit. On the other 
hand, a disturbance of anatomic symmetry greatly reduces the character and 
range of motion of the mandible and results in dental malocclusion and either 
immediate or late progressive disturbance in one or both temporomandibular 
joints (Fig. 2). 

The mandible is motivated by a double set of identical muscles which are 
complementary and synergistic only when the lower jaw functions as an ana- 
tomically correct unit. Both functions of muscle—the maintenance of balance 
and stability, and the actual production of motion—are always conditioned 
by an entirely quantitative, balanced action of both groups because of their 
identity on the two sides. There are no groups of overlapping muscular fune- 
tion comparable to those found in the extremities, so that the performance of 
motion and stability by accessory groups is impossible. Traumatic or surgical 
conditions that alter the anatomic symmetry of the vertical rami in any gross 
degree will change the angle of applied muscular force on the injured side. 
For example, in its relationship to the jaw as a whole, an external rotation of 

*From the Division of Orthopaedic Surgery, University of California Medical School. 

Read at the Annual eg of the American Academy of Orthopaedic Surgeons, St. 


Louis, Missouri, January 13 
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the ascending ramus of one side—because of fracture or osteotomy—will 
result in difficulty of temporomandibular function by reason of anatomic al- 
teration of the condylar articular surface (Fig. 3). This difficulty will be 
aggravated, in opening movements of the jaws, by the artificially created, in- 
creased, median component of forward pull exerted by the external pterygoid 
muscle of that side. Thus, in contraction, this muscle will pull the rotated 
econdylar head obliquely over the temporal eminence. Because of capsular 


Axis of rotation 


Fig. 1.—The axis of rotation of each condylar head determines an angle of approximately 12 
degrees with the frontal plane and 24 degrees with the contralateral side. 


Fig. 2.—Schematic representation illustrating the influence of deformity at the temporoman- 
dibular articulations, A, and the necessity of restoring anatomic symmetry, B and C. 


laxity and the generous range and character of the motion of the temporo- 
mandibular joint, such difficulty on one side is always absorbed in part by the 
joint of the sound side or is divided between the two joints as soon as man- 
dibular continuity is reestablished. Frequently, the most severe clinical symp- 
toms arise from secondary or associated difficulty in the joint on the sound 
side. These dynamic considerations, discussed in an earlier report,’” are out- 
lined here to emphasize the particular responsibility for maintaining or re- 
storing anatomic balance or symmetry in corrective work of this region. 
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It may be said, therefore, that surgery of the mandible should fulfill these 
individual physiologic and cosmetic requirements, and treatment in each case 
should achieve these three results: (1) esthetic facial.appearance, (2) correct 
dental articulation, and (3) proper function of the mandible as a whole. 

Among the more serious mandibular conditions that require surgical care, 
those concerned with overdevelopment and underdevelopment of the jaw, 
together with allied lateral deviations, have formed a difficult and uncertain 
field of surgical effort. Numerous operations devised to correct the conspicu- 
ous deformities of prognathism and micrognathism have been employed dur- 
ing the past thirty-eight years (Fig. 4) with more or less success. 

It is, therefore, the primary purpose of this presentation to describe an 
operative procedure devised and practiced for the relief of mandibular pro- 


Fracture Fracture” 


Fig. 3.—Case S. A. A, External rotation of right ascending ramus with deviation of jaw 
to left (laterognathism); malocclusion and marked bilateral temporomandibular joint dis- 
turbance, B, After operative correction. 


traction and retraction. In addition, a supplementary operation to complete 
correction of difficult or extreme micrognathism will be described. A final 
purpose is that of advocating the use of the same surgical approach for the 
correction of certain displaced and irreducible fractures of the ascending rami. 

The entire management of these deformities consists of three parts: (1) 
orthodontic treatment, (2) surgical and orthopedic treatment, and (3) pros- 
thetic treatment. 


Orthodontia aims to secure functional and cosmetic conformity of the 
maxillary and mandibular dental arches. Surgery should effect a radical 
change in the position of the mandible and the contour of the lower part of 
the face. The orthopedic aspect of treatment concerns itself with the fixation 
of fragments or an improvement in their position. Prosthetic treatment reme- 
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dies the defects which have not been corrected by the preceding manipula- 
tions. In cases of conspicuous mandibular protraction or retraction, correc- 
tion is impossible by orthodontic means alone. Alteration of the dental arches 
and alveolar processes to the maximum degree, without a change in the posi- 
tion and length of the mandible, cannot improve the contour of the face. Not 
only is surgery required to secure the necessary radical correction of the 
mandible itself in its relation to the skull, but it is the only means of altering 
the conformation of the lower part of the face. In protraction or retraction 
of the mandible, a secondary deformity of the maxillary teeth and dental arch 


Jaboulay and 
Dufourmentel 


Micolsky % Bruhn -Lindemann 


Fig. 4.—Schematic representation of fundamental types of osteoplasty of the mandible employed 
during the past four decades to lengthen or shorten the mandible. 


in their relation to the skull is always present. This secondary change is less 
severe in character and can be corrected to a considerable degree by subse- 
quent orthodontic treatment. Preliminary diagnostic work must be thorough 
and, in addition to gross roentgen ray examinations, should inelude dental 
impressions and photognathostatic comparisons (Fig. 5). 

The following types of mandibular deviations, classified according to the 
viewpoint of Landais,1® may require surgical and orthodontic correction: 


1. Mandibular Prognathism 


a. With molar contact and incisive supraclusion 
b. With molar contact and incisive infraclusion 
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. With molar infraclusion and incisive supraclusion 
d. With generalized infraclusion 
e. With generalized supraclusion 

2. Obtuse Mandible Without Prognathism 
Molar contact and generalized infraclusion otherwise 


SCHEMATIC DIAGRAMS - 
- OF SAGITTAL DEVIATIONS QEVEALED - 
- BY THE PHOTO-GNATHO-STATIC REPRODUCTION: 
UNIVERSITY of CALIFORNIA DEPT. ef ORTHODONTICS. 
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5.—Photognathostatic representation of mandibular and maxillary abnormalities. 


Fig. 


3. Mandibular Laterognathism 
a. With molar infraclusion and incisive supraclusion 
b. With molar contact and incisive infraclusion 
Izard’s treatise on orthodontia describes all these malformations clearly. 
It is sufficient for the purpose of this work to enumerate these types of de- 
formity and to add that all intermediate forms and combinations are possible. 
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This presentation concerns the surgical aspect of treatment. Preopera- 
tive dental adjustment and final prosthesis are primarily the concern of the 
orthodontist, but it should be emphasized that effective surgery is required to 
make possible the solving of his problem. 


_ HISTORY 


The operative correction of mandibular protraction has been a matter of 
surgical interest over the past four decades. The first operative correction of 
this deformity was effected in 1848 by Hullihen?® who performed a partial 
osteoplastic resection of the jaw. Nearly fifty years passed before bilateral 
resection of the mandible was suggested again. Angle! is said to have advised 
complete bilateral resection of the horizontal rami for a case of progressive 
prognathism in 1898. It was not until 1906, however, that Blair! devised and 
performed an operation for shortening the mandible in which he resected a 
quadrilateral area of the entire body of this bone on each side. During the 
same year, Blair? devised and performed a subcutaneous osteotomy of the 
ascending rami for the purpose of lengthening the mandible (Fig. 4). Bab- 
cock? performed a modification of Blair’s operation on the ascending rami, 
in 1909, by using a chisel through a very incomplete exposure. Aller! (1917) 
performed an intraoral excision with a wedge having an oral base at the 
occlusal surface of the second bicuspid. 

An entirely different type of operation for prognathism had been sug- 
gested and performed by Jaboulay in 1898. It consisted of bilateral resection 
of both condyles. This method has been extensively employed in France by 
Dufourmentel and Darcissac."4 

Lane, in England (1916), suggested osteotomy of the ascending rami. 
Various types of intraoral and extraoral resections of the horizontal rami 
were devised and performed during the period following 1906. Direct osteot- 
omy of the horizontal rami was popularized in Germany and generally on the 
Continent, excepting in France, where bicondylar resection and osteotomy of 
the ascending rami continue to be the only operations in conspicuous use. 
Eiselberg (1906) and Pehr Gadd devised a step-cut osteotomy for lengthen- 
ing or widening the horizontal part of the mandible (Fig. 4). The ends of 
the cut fragments were fixed by wire ligatures. Brown (1918) and Bruhn and ' 
Lindemann (1921) recommended a vertical osteotomy of the mandible with a f 
simple pulling apart of the fragments and secondary bone transplantation for 
lengthening operations.* A rather massive appliance was used to fix the frag- 
ments and secure traction at the same time’ (Fig. 4). Cryer performed an 
operation by a curvilinear division at the angle and Nicolsky advocated a 
step-cut osteotomy in the same region (Fig. 4). Limberg! (1928) used a step- 
eut osteotomy with the implantation of a pedunculated graft from the rib 
for unilateral lengthening. The graft is made viable and pedunculated by 
transposition to the lower mandibular edge at the site of future osteotomy 
two or three months in advance (Fig. 4). 

When the problem is one of shortening the mandible, excision of bone ¢ 
of suitable shape and dimension, with fixation of the fragments, is the opera- | 
tive plan used by advocates of direct section of the horizontal rami. Varia- g 
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tions of the foregoing operations have been reported from time to time, but 
their precedent is established in one or another of the procedures mentioned 
above. 
The surgery employed, to the present time, may be classified in three 
groups: 
1. Bicondylar resection 
2. Resection of the horizontal rami 
(a) With the excision of bone 
(b) With addition of bone — 
3. Osteotomy of the ascending rami 


All recorded operative procedures have one or more serious objections in- 
cluded in the following categories: hazardous or uncertain technique; impair- 
ment of mandibular function; section of important nerves; oral contamination 
with wound infection; injury to the parotid gland or facial nerve ; malunion ; 
nonunion and osteomyelitis; devitalized or lost teeth; adherent scars from 
wound infection; prolonged disablement; and uncertain result. Bearing in 
mind the three fundamental requirements of surgery of the mandible, we 
may consider briefly the above enumerated groups. 


BICONDYLAR RESECTION 


Described by Jaboulay in 1898 (Fig. 4A), still vigorously sponsored in 
France by Dufourmentel and Darcissac,’® | this operation, nevertheless, is 
the subject of severe and scholarly criticism by both Landais!’ and Bourget.® 
The outstanding objection to it consists of a permanent destruction of both 
temporomandibular articulations. Even when this functional handicap is aec- 
cepted, the successful application of this procedure is limited to the most in- 
frequent variety of mandibular protraction; i.e., that in which prognathism 
and molar suboeclusion are present in similar degree (Fig. 64). Even in this 
type of case in which prognathism is marked or of greater degree than suboc- 
clusion, a loss of anterior dental contact will result (Fig. 6C). In condylar 
resection, recession of the mandible and shortening of the ascending ramus are 
inseparable. There is very little displacement of the mandible. The jaw is 
tipped back by the ascension of the vertical ramus. This procedure applied 
to the average type of protraction, with its obtuse mandible and open bite, 
will aggravate the malrelationship of the anterior teeth to an irreducible 
interincisive gap. In other words, the element of protraction in the deformity 
is only partially corrected and the malocclusion of the teeth is actually in- 
creased. 

RESECTION OF THE HORIZONTAL RAMI 


This method offers the attractiveness of a direct attack, yet many objections 
to this procedure are obvious. Though a satisfactory final result is obtained 
in an appreciable number of cases when managed by those experienced in 
such types of resection, the history of this operative plan is one of universal 
complication and occasional disaster. No resection, osteoplasty, or osteosyn- 
thesis by graft for the purpose of lengthening or shortening the horizontal 
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ramus of the mandible ean be performed without oral contamination of the site 
of osteotomy. Reports of complete operative resection of the horizontal rami 
indicate infection of bone or soft tissue with monotonous frequency. On rare 
occasions this complication may be of little consequence except for an ugly 
sear. On the other hand, instances of frank and prolonged osteomyelitis have 
followed such procedures. Mechanically, this operative plan does not alter 
the ascending rami. Mandibular protraction is a compound deformity and 
defects of direction and mass of the bone are always present in both rami. 
From a purely mechanical standpoint, resection of the horizontal rami cannot 
alter the faulty length or angle of the vertical rami. The unavoidable section 


Fig. 6.—Types of prognathism and associated malocclusion. Bicondylar resection ap- 
plicable to A only. A, With molar infraclusion and incisive supraclusion; B, with molar 
pioneer el and incisive infraclusion; C, with generalized infraclusion; D, with generalized su- 
praclusion. 


of the alveolar nerves incident to any resection of the horizontal rami pro- 
duces, at the least, a temporary trophic disturbance of the teeth, lost sensation 
in the chin, and some drooling. With the usual loss of teeth in the resected 
area, added to a probable infection of the wound, an adherent scar, and a 


period of disablement of possibly two years, this procedure should never be 
one of enthusiastic choice. 


OSTEOTOMY OF THE ASCENDING RAMI 


This procedure is the third and most desirable type of operative plan. The 
principle was introduced by Blair® in this country, and adopted by Kosteka, 
Bruhn, Pichler, and others on the Continent. It achieved a distinct advance 
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over other methods as a solution to the problem of maldevelopment of the 
mandible. The advantages of section of the vertical rami lie in the absence of 
most of the objections mentioned in the preceding groups. Its special merit 
consists of a clean operative procedure in a logical region that permits dis- 
placement of the mandible en masse without destructive features. The tech- 
nique in vogue up to the present time consists of the performance of a more 
or less horizontal section of the ascending ramus through a very short vertical 
incision at the posterior border of the lower ascending ramus. Here the 
parotid gland is displaced, and the periosteum is incised and separated from 
the inner surface of the ascending ramus. <A Gigli saw is passed inward along 
this surface and externally around its anterior margin through the cheek 
(Fig. 4). The latter opening is protected by a trocar, and the osteotomy is 
completed. Landais, in discussing this procedure, recommended the use of a 
bayonet-shaped, small but stout-bladed saw, known as Joseph’s saw.” This 
procedure effects a quickly performed section of the vertical rami and allows 
more or less free forward or backward displacement of the mandible. Though 
spectacular when successful, this technique again presents objectionable fea- 
tures, though they are somewhat less imminent than those of the other groups. 
The procedure is blind in the same sense as subcutaneous tenotomy, but it 
involves far more important and numerous structures. The essential risks 
are: injury to blood vessels medial to the bone, malposition of fragments, 
injury to the parotid gland or duct, and oral contamination. Jamming of the 
Gigli saw on the second side may be a very disconcerting mishap. A final 
and important objection lies in a resulting uncertain line of osteotomy. It is 
impossible to select the desired line of section by this technique. An optimum 
direction and a prescribed position of transection of the vertical rami are 
required to effect proper transposition of the mandible. A study of the types 
of prognathism (Fig. 6) will illustrate these requirements of position and 
direction of osteotomy. In A and B of Fig. 6, the requirements of direction 
are reversed. In A, showing molar infraclusion, both vertical rami are too long, 
and in addition to posterior transposition of the mandible, it is advisable to 
shorten the vertical ramus as much as possible. An osteotomy directed down- 
ward and forward not only will permit posterior displacement but will 
shorten the vertical rami and reduce or correct the existing molar subocclu- 
sion as an entirely passive result of posterior transposition of the mandible. 
In B, Fig. 6, however, the direction of section clearly should be reversed. The 
ascending rami are short; the mandibular angle is obtuse; and molar contact 
blocks incisive occlusion. In extreme cases of this type, malocclusion would 
be only partially remedied by a straight linear posterior displacement of the 
jaw. Little change in the angulated plane of the mandibular teeth would be 
secured. The obliquity of osteotomy, therefore, should be directed forward 
and upward so that on posterior transposition a downward displacement with 
some lengthening of the vertical ramus also occurs. In the latter situation, 
posterior transposition alone will not effect a lengthening of the vertical rami 
because of the mobility of the condylar fragment and possible contractures of 
the masseter and internal pterygoid muscles. As soon as transection of the 
rami is completed, however, the anterior teeth easily are wired into occlusion 
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with their maxillary neighbors. The skeletal (dental) traction so applied 
operates exactly as a lever of the first order with its fulcrum along the area 
of premature and excessive molar contact (Fig. 7A). The resultant expendi- 
ture of magnified force beyond this fulerum must result in a descent of the 
vertical rami below the line of osteotomy. Such descent will take place regard- 
less of the direction of the line of osteotomy. With a section in the proper 
obliquity, upward rotation of the condylar fragment (through pull of the 
temporal muscle) will be blocked by a continuous line of bone contact anterior 
to the condylar axes of rotation (Fig. 7B). From the standpoint of securing 


Incorrect of osteotomy 


Fig. 7.—A, Leverage action of skeletal (dental) traction after osteotomy; B, correct 
direction of osteotomy illustrating a lengthening of the ascending ramus and a blocking to 
upward rotation of the condylar fragment; D, result of an incorrect direction of osteotomy, 
leverage action effective on lower fragment but without a block to displacement of the 
upper fragment; EH, normal extreme positions of mandible with respective sectors of rotation 
1 and 2. Compare *with abnormal Positions of D. 


union, such continuous and close bony contact is, of course, most desirable. 
Fig. 7 illustrates these principles. The area between the mandibular notch 
and lingula available for section will vary from 12 to 14 mm. The width of 
the ascending ramus will approximate 40 mm. at the level of section. <A 
rectangle of these dimensions may be constructed, and it will include the area 
of bone available for safe osteotomy. The maximum obliquity obtainable will 
be illustrated by the division of this rectangle through its aint dimension. 
It will determine an angle of 20 degrees (Fig. 8). 
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Transposition along this limited angle of obliquity of the osteotomy can- 
not, per se, entirely correct severe molar or anterior subocclusion, but it per- 
mits distinct improvement when performed in the prescribed direction and 
thereby allows easier final orthodontic adjustment. Conversely, it becomes 
evident that blind procedures cannot possibly secure an optimum line of sec- 
tion even when such technique may be fortunate enough to give a resulting 
osteotomy through a safe area of division of the bone. Chance osteotomies 
of the blind type may result in a contraindicated obliquity of from 20 degrees 
to 40 degrees. Such misdirection of section would obviate operative improve- 
ment of occlusion and would greatly diminish the possibility of final ortho- 


Possible obliquity of 
section =A0°? 


Safe area of section 


Foramen mandibulare. 


Fig. 8.—A, Possible obliquity of section determined by measurements. Any line of 
section should pass through the central safe area. Compare with Fig. 9 B and C. Extreme 
positions of obliquity. . 


dontic adjustment. Complete posterior displacement would be less readily 
secured, and the constant tendency to upward and forward rotation of the 
eondylar fragment by the action of the temporal and external pterygoid 
muscles would be encouraged instead of blocked by the position of the lower 
fragment. Any condition of misdirected obliquity will result in a consider- 
able anterior gap and in an upward rotation of the condylar fragments 
(Fig. 7D). Depending on the extent of the gap and the forward pull of the 
external pterygoid muscle, the rotated condylar head may assume any rela- 
tionship of the joint between the normal closed and open positions (Fig. 7D, FE). 
In any anterior position of the condyle, a totally abnormal forward sector of 
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rotation will be substituted for the normal sector (position) of rotation as the 
starting point of function of the joint. Despite successful transposition of 
the mandible, late articular disturbance can be the only possible result. 

The meastired distance from the bottom of the mandibular notch to the 
lingula varies from seven-sixteenths to ten-sixteenths of an inch depending 
on the size and contour of the mandible (Fig. 9). 

The inferior alveolar nerve enters its foramen three-sixteenths of an inch 
or less below the spine of the lingula and is very close to the inner surface of 
the mandible for a similar distance above the lingula. These measurements 
make evident the small margin of error permissible at the site of osteotomy. 


et. 


~ [_]Safe areas for osteotomy 
Unsafe areas 


Fig. 9.—Medial relationship of sites of osteotomy. Compare with Fig. 8. A, Distance 
hetween mandibular notch and lingula; B, relationship of inferior alveolar nerve; C, area 
suitable for osteotomy. 


Selecting a middle third of this measured distance, a safe osteotomy can be 
performed only within a field of three-sixteenths of an inch through the mid- 
linear area. (Figs. 8A, 9C.) Whether osteotomy is transverse or oblique, the 
line of section crossing the midaxis of the ramus should always pass through 
this safe area. If osteotomy is made too low, section of the inferior alveolar 
nerve and accompanying vessels surely will result. On the other hand, if 
division of the bone is carried too high, there is a grave risk of splintering the 
upper portion of the ramus into the mandibular notch and so converting it 
into separated coronoid and condylar processes. The latter mishap invites 
displacement, disturbance of the temporomandibular joints, malunion, and 
laterognathism. 
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A direct anatomic approach securing adequate exposure of the ascending 
ramus meets the fundamental requirements of mandibular surgery, overcomes 
the objections to methods in vogue up to the present time, and permits tran- 
section of the vertical rami in an optimum area that can be visibly identified 
‘and measured. The operative plan to be described was conceived in 1929 and 
first performed in February, 1930, without any known precedent for a direct 
approach to this area. Continued search of the literature, however, revealed 
a direct operative approach to the ascending ramus by Schmidt,”° of Munich, 

— and a further report of Schmidt’s operation by Wymer,”? also of Munich, in 


Fig. 10.—Author’s incision for direct osteotomy of ascending rami. Note relationship of 
facial nerve and parotid gland. 


which transverse section was performed with a chisel 34 em. below the man- 
dibular notch. Excellent cosmetic effect was reported. 
Detailed operative technique and anatomic characteristics were not de- 
scribed. Photographs exhibit Schmidt’s incision as extending from the pos- 
terior border of the ramus, opposite the middle of the lobule of the ear, 
obliquely upward and forward for a distance of about one and one-half 
inches toward the outer canthus of the eye. This approach would suggest 
itself as being too high to give adequate exposure of the upper half of the 
ascending ramus. The upper lobe of the parotid gland covers this area com- 
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pletely, and danger of injury to the temporal and zygomatic orbital branches of 
the facial nerve is pronounced at this level, and this is a common accident with 
similar incisions for other conditions. At least a temporary paralysis of cir- 
ecumocular muscles was evident in some eases. 

The present operation was devised because of the apparent lack of any 
known suitable exposure to the region of the upper half of the ascending 


Fig. 11.—Extra capsular dissection of parotid gland. 


ramus. Reported approaches to this region were dangerous and inadequate 
and failed to describe or illustrate anatomic characteristics. 


OPERATION 


All corrective orthodontic adjustments of maxillary teeth should be made 
prior to operation. Fixative apparatus to maintain the future position of the 
jaw should be applied before operation when dental fixation alone is required. 
I prefer fixed orthodontic bands on individual teeth to wiring, splints, or other 
oral appliances. 

A horizontal incision one and one-fourth inches in length is developed 
across the cheek through the skin and subcutaneous tissue at the lower level 
of the lobule of the ear; it is then curved sharply, at a point about three- 
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eighths of an inch anterior to the lobule, into a downward and forward limb 
for an additional one and one-fourth inches along the posterior border of the 
mandible (Fig. 10). 

The convex flap so defined is dissected downward until the anterior bor- 
der of the parotid gland is identified. This border of the gland courses 
obliquely downward and backward over the masseter muscle (Fig. 11). Care- 
ful dissection must be employed to avoid opening the parotid capsule; this is 
not difficult, however, if the proper plane of cleavage is determined. The 
parotid duct, which may appear in the upper area of the exposure, must be 
avoided. Dissection at this point is well forward of all primary and second- 
ary branches of the facial nerve and can be continued under the inner surface 
of the parotid capsule until this gland is mobilized sufficiently to permit easy 


Fig. 12.—Exposure of outer cortex of ascending ramus. 


upward and posterior displacement. The masseter muscle is next split longi- 
tudinally in the course of its fibers and retracted. The periosteum of the 
outer wall of the ascending ramus is split vertically in the midaxis of the 
bone and is elevated and retracted laterally (Fig. 12). Completion of the 
approach permits exposure of the lower mandibular notch, the anterior and 
posterior margins of the ramus, and an area, about one square inch in size, 
of the outer wall of the upper half of the ascending ramus. 


Adequate exposure is thereby secured for the identification of bony land- 
marks, for measurements, and for the performance of osteotomy at the proper 
site and in the proper direction. The site of osteotomy employed is approxi- 
mately five-sixteenths of an inch below the midconeavity of the mandibular 
notch. In the majority of cases, the direction of osteotomy may be either 
perpendicular to the long axis of the ascending ramus or parallel to the 
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superior dental arch. Different mechanisms of occlusion and a mechanical 
need for lengthening or shortening the ascending ramus determine the ob- 
liquity of osteotomy (Figs. 6 and 7), which will, therefore, vary with the 
individual requirement at hand. Measurement of the site and direction of 
osteotomy can be performed only through a direct approach and an adequate 
exposure. 

The use of an osteotome, chisel, or Gigli saw in this region, five-sixteenths 
of an inch below the mandibular notch, is very awkward and extremely 
hazardous. There is available no surgical motorsaw small or fine enough to 
permit its use in this area. Up to the present time I have used a dental motor 
fitted with a cable drive and contraangle attachment into which a carrier 


Periosteum. 


Fig. 13.—Osteotomy of ramus. Separating saw assembled into contraangie. 


shaft and separating saw nine-sixteenths of an inch in diameter are assembled. 
The contraangle attachment permits easy access through the wound and the 
application of the blade of the saw in the desired plane and direction of sec- 
tion. The blade of the saw is extremely fine, so that a very true, thin line 
of osteotomy can be secured (Fig. 13). Section should be definitely per- 
pendicular to the surface of the ramus. Any beveling of the edges encour- 
ages lateral displacement of the condylar fragment and upward displacement 
of the lower fragment. The division of the last few millimeters of bone at 
the anterior and posterior borders of the mandible is completed with a fine 
osteotome because the circumference of the saw blade reaches beyond the 
limits of exposure in these positions. Closure is effected in layers without 
drainage. 
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At the completion of the osteotomy on the second side, the mandible can 
be transposed en masse, below the site of osteotomy to the desired position of 
occlusion in the orbital plane (Fig. 14). Fixation in position is secured by 
ligation with wire between the hooks of the orthodontic bands on the maxil- 
lary and mandibular teeth. Complete immobilization should be continued for 
a minimum of four weeks, and partial immobilization for an added period of 
two weeks. Secure union will be present after six weeks. Little or no callus 
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Fig. 14.—Case D. D. Drawings from x-ray pictures before and after operation. A and 
C, Type of prognathism; B and D, line of osteotomy and result obtained. Note marked 
immediate operative improvement of occlusion and total correction of protraction. 


will be demonstrable by roentgenogram because of the very fine line of 
osteotomy. Total mandibular correction in prognathism is readily secured 
by this technique (Figs. 14-20). This approach has been used fourteen times, 
for mandibular protraction, retraction, and repair of fractures of the ascend- 
ing rami. In each case, healing of the wound has been entirely clean. Bony 
union has been complete and solid. There have been no instances of injury 
to the facial nerve, inferior alveolar nerve, or parotid gland. The strength 
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of the muscles has not been impaired, and function of the temporomandibular 
joints has remained normal. The external incision, though visible on close 
inspection, is not disfiguring and thins out into a soft, pliable sear. 


Fig. 15.—Case D. D. Pre- and postoperative dental impressions. Anterior view. 


Fig. 16.—Vertical view showing: extent of posterior shift and restoration of normal bicuspid 
“relationship to orbital plane. 


Fig. 17.—Pre- and postoperative lateral view. 


The same operative procedure has been applied to cases of micrognathism 
(Fig. 10). Moderate deformities of retraction can be effectively corrected. 
Among the severe types, however, this deformity is complex, not only from 
a dental standpoint, but even more so from a cosmetic one. Such mandibles 
are seldom symmetrical and are frequently complicated by unequal atresia 
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Fig. 18.—Case D. D. Pre- and postoperative photostatic anterior view. Note rounding of face and 
shortening of nasomental length. 


Fig. 19.—Pre- and postoperative photognathostatic lateral view. Note improved angle of mandible, 
retraction of chin and restoration of normal lips and expression. 


Fig. 20.—Pre- and postoperative lateral view. Restoration of normal conformation of lower face 
with a distinct change of facial expression. 
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of the horizontal rami, with resultant laterognathism and obliquity of the 
chin. Bringing forward the body of the mandible does not entirely correct 
this obliquity. 

In transection for prognathism, all muscular pull, except that of the in- 
ternal pterygoid muscle, favors posterior displacement of the entire jaw bone; 
in severe microgenia, however, forward displacement after section, beyond an 
insufficient degree, is strongly opposed by muscles shortened through long- 
enduring contractures and by the stylomandibular and pterygomandibular 
ligaments (Fig. 21B). Prolonged skeletal traction will not entirely or perma- 
nently overcome this resistance to complete forward displacement. 

A supplementary operative procedure is required to correct the obliquity 
of the chin and to complete the cosmetic effect of bringing the mandible 
forward. 

A curved incision of sufficient length, coinciding with the anterior curve 
of the jaw, is developed well under the chin; and the skin and subcutaneous 


External pterygoid muscle 


Lig. spheno- 
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Fig. 21.—A, Action of external pterygoid in altering articular position of condylar head ; 
B, these ligaments are relatively shortened and contracted in micrognathism. (Modified from 
Spalteholz, W.: Atlas of Human Anatomy, J. B. Lippincott, Philadelphia, 1923, vol. 1, p. 172.) 


tissues are retracted upward. The symphysis and adjacent anterior mandible 
are exposed (Fig. 22). With the mental protuberance as an anatomic guide, 
a bow-shaped osteotomy with its central convexity at the symphysis is de- 
veloped a distance of one-half an inch or more into the substance of the 
mandible (Fig. 23). The limbs of this incision end just lateral to and above 
each mental protuberance (Fig. 244). The plane of transection of the bone 
is parallel to the mandibular table and includes about one-quarter of its thick- 
ness (Fig. 24B). The convex flap so defined permits upward elevation with 
the ends of the curved osteotomy as hinges. Gentle upward elevation with a 
thin-bladed osteotome permits outward displacement of the bone flap through 
a series of incomplete fractures between the limbs of the curved osteotomy 
(Fig. 244, B). The periosteum should not be stripped to this height. It covers 
the fractured area and is a medium of nutrition. A graft of the proper size 
is removed from the iliae crest back of the anterior superior spine. The graft 
should include about one-half an inch of the subjacent thin iliae table con- 
tinuous with the crest. The whole is then fashioned to the desired size and 
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shape and wedged in snugly between the elevated mandibular bone flap and 
the main mass of the bone. No fixation of the graft is required. It should 
fit snugly without danger of displacement. If the elevated mandibular flap 
seems too free to offer security on this surface, two thin beef bone pegs can 
be driven through the elevated table and graft into the posterior mass of the 
mandible. The chin is built forward by this type of graft to a considerable 
degree (Fig. 25). It is also possible to correct much of the obliquity. of the 


Fig. 22.—Case F. T. Exposure of the symphysis of the mandible. 


chin by slightly altering the depth and extent of osteotomy on the flat side 
or by increasing the length and depth of the graft on that side. The skin and 
subcutaneous tissues surrounding the chin should be sufficiently mobilized to 
permit closure without tension. 

The thickness, roundness, and convexity of the iliae crest lends itself very 
well to restoring a prominent and evenly rounded chin, duplicating normal 
thickness. The relatively thin subjacent iliac tables permit wedge grafting 
under the mandibular flap and a restoration of the normal infralabial con- 
cavity. From a surgical standpoint, wedge implantation has several advan- 
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tages over any type of onlay graft. A much greater security of position is 
offered, and there is a wide area of contact of bone on each surface of the 


Fig. 23.—Partial osteotomy of mandible at symphysis with saw blade parallel to outer 


table. 


Fig. 24.—Semidiagrammatic representation of mandibular graft operation. A, Incision; B, 
elevated outer table; C, graft implantation. 


graft. Conditions favoring early nutrition and later viability are optimum. 
The dangers of sequestration, absorption, or displacement are minimal. Pa- 


tients followed over a three-year period have exhibited no absorption of the 
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graft. The sear is so placed that it is under the chin and not visible at the 
level of the face. 

A final purpose of this presentation concerns the application of the ap- 
proach for osteotomy of the ascending rami to osteosyntheses of certain ir- 
reducible and displaced fractures of the ascending rami. 

Conspicuous among these are the oblique sheared fractures of the upper 
ascending ramus (Fig. 264). Some of these are reducible through conserva- 
tive means when seen early.‘ Many are not. Such fractures often complicate 
a more obvious anterior fracture in relatively good position and go unrecognized 
or unattended. 


Fig. 25.—Case L. T. Graft from iliac crest wedged between the split tables of the mandible. 


A surprising percentage of patients with fractured jaws present themselves 
for treatment or are referred for treatment from several days to several weeks 
after injury. 

The typical fracture mentioned has a sheared serrated edge with outward 
displacement of the short upper fragment. When unreduced, the pterygoid 
mass of the intact side loses its balancing opponents and pulls this side of the 
mandible forward and medially. The masseter and internal pterygoid muscles 
of the injured side lose the bracing effect of the condylar head against the base 
of the skull and elevate the mandible on the injured side, particularly if either 
the maxillary or the mandibular molar teeth are absent. The result is usually 
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a lateral deviation of the mandible to the injured side with a permanent lateral 
malocclusion of considerable degree. With failure of conservative measures or 
an omission of early treatment, operative correction offers the only possibility 
of removing the deformity and restoring proper mandibular function. Frac- 
tures of this character usually are not reduced because of an avoidance of sur- 
gical venture in this difficult area or an entirely mythical hope that occlusion 
will adjust itself and a ‘‘functional result’’ will be created. 


Fig. 26.—Types of fractures of the ascending rami usually requiring open reduction. 
A, Fracture of left ascending ramus with outward displacement of the upper fragment, 
laterognathism, malocclusion and shortening of the left ascending ramus; A’, lateral view; 
B, low condylar neck fracture; C, double fracture of ascending ramus. 


A study of some twenty late cases of this character that received dental 
care of at least average efficiency suggests that there is no recognition of a 
possible indication for surgical treatment in this type of fracture until either 
bony union or well-established deformity exists. At such a time, surgical cor- 
rection is far more difficult than it would have been at the time of injury, 
or is impossible. The criterion of reduction in this type of fracture is not an 
easily secured and accurate dental occlusion by ligation of teeth but is, on 
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the contrary, a positive demonstration by roentgen ray of an accurate appo- 
sition of fragments. Fractures low in the condylar neck comprise a second 
group of fractures of the ascending rami which may produce malocclusion and 
late disturbance of the temporomandibular joint following union in displace- 
ment. These usually occur in an area of bare bone between the attachments 
of the pterygoid muscles medially and run from the mandibular notch down- 
ward and posteriorly through the posterior border of the ascending ramus 
(Fig. 26B). An occasional type that offers almost no possibility of reduction 
by conservative measures involves the angle and ascending ramus in a double 
fracture. The middle fragment between the two fracture lines is usually 
rotated in both horizontal and vertical planes (Fig. 26C). Correction of this 
type of injury requires surgical reduction. A fourth group of fractures of 
the ascending ramus or of the preangular area is made up of oblique fractures 
above and below the angle of the jaw with a resulting rotation of the ascend- 
ing ramus around a vertical axis.17 With a complete line of fracture such 
rotation frequently occurs despite early conservative measures (Fig. 3). This 
rotation results in malunion, with lateral deviation of the jaw to the opposite 
side, malocclusion, and derangement of one or both temporomandibular joints ; 
the latter is expressed clinically as local pain at these joints and limitation of 
mandibular excursion in opening the mouth. Fractures of the types discussed 
are all in a difficult area of approach. An attitude of ultraconservatism has 
been common among both surgeons and dentists. Proper reduction and fixa- 
tion of the more serious types of fractures enumerated above require surgery. 
Such fractures of the ascending rami, requiring surgical correction, have been 
successfully managed through the same approach and exposure as those de- 
seribed for correction of prognathism. 


SUMMARY 


Corrective surgery of the mandible should fulfill certain definite mechanical 
and functional requirements that deal with three essential considerations: 


1. Anatomic restoration and symmetry of this bone as a whole. 
2. Proper functional position of the temporomandibular joints. 
3. The maintenance or restoration of proper dental occlusion. 


The principles involved are discussed and illustrated. The history and 
present position of surgery applied to prognathism and micrognathism are 
defined and analyzed from the standpoints of technical objections and advantages. 

Transection of the ascending rami through a direct surgical approach is 
advocated as the method of choice. The blind method of performing this 
operation in current use has some serious objections and falls far short of 
achieving a proper end-result. The surgical and mechanical requirements of 
transposition of the mandible are discussed and illustrated. A prescribed posi- 
tion and direction of osteotomy of the ascending rami is indicated in every 
ease. The position of osteotomy should be constant within a central area of 
three-sixteenths of an inch. The direction of osteotomy should be predeter- 
mined by the angle and mass of mandibular deformity and by the type of 
malrelationship of the dental arches. A direct surgical approach offers the 
only means of meeting these requirements. 
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An operative procedure for the correction of mandibular protraction and 


retraction is presented. It consists of a direct surgical approach that permits 
visible osteotomy in the proper direction and in the area suitable for transection 
of the vertical rami. The method of performance is described and illustrated. 


A supplementary operation to complete the cosmetic correction of micro- 


genia is described and illustrated. © 


The application of the surgical approach devised for the correction of 


prognathism and microgenia to osteosynthesis of certain fractures of the 
ascending rami is discussed. 


The author wishes to express his appreciation to the Department of Orthodontics of the 


University of California Dental School for the use of material and the construction of dental 
impressions. He is greatly indebted to Dr. F. W. Schubert of that department for photostatic 
pictures and the photognathostatic diagrams. 
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USE OF ALLANTOIN IN TREATMENT OF OSTEOMYELITIS OF THE 
MANDIBLE 


IRVING Gorpon, D.D.S., Miami, Fa. 


HE use of surgical maggots in cases of chronic suppurative infections has, 

in the past decade, become a universally accepted treatment. The war 
time discovery of the beneficial action of maggots by Dr. William S. Baer 
revealed that these maggots had the power to clean up an infected wound by 
the effective manner in which they removed the necrotie tissue and reduced 
the infection in the wound. It was as a result of investigations by Dr. William 
Robinson, of Dr, Baer’s discovery, that allantoin received its first recognition 
as the active principle of maggot therapy. . 

According to Robinson,! allantoin is the principal product of purine 
metabolism in animals below man and the manlike ape, and it results from 
oxidation of uric acid through the action of uricase. It is regarded as an ex- 
cretory material, resulting from metabolism of the cell nucleus. The chemical 
name of allantoin is glyoxyldiureid, and it has a formula, CO (NH)2 CO 
NH CO 

Allantoin is a white crystalline powder, odorless, tasteless, and stable 
when dry; it is only slightly soluble in cold water but is readily soluble in hot. 
It is bland and harmless, and its solutions are nontoxic and nonstaining. It 
has no superior as a stimulator of cell proliferation and tissue growth, inducing 
rapid granulation of ulcerated areas as well as promoting phagocytosis. 

Although it is not my belief that allantoin can in any way replace maggots 
in this form of treatment, I have used it with splendid success in eases of 
osteomyelitis of the mandible in which the maggots could not be used because of 
the position and nature of the infection or because of objections by the pa- 
tient. It has also been used with good results in chronic ulcers and open 
wounds of the mouth as well as in burns and lesions in other parts of the 
body. 

Allantoin in a 2 per cent concentration may be used as a salve for topical 
application, but its more common usage is as a 0.4 per cent solution on suitable 
wet dressings or as an irrigating solution directly in the wound. 

Preparation of the solution is very simple and can be done by the patient 
if home irrigations are desired. A hundred e.c. of distilled water is heated 
in a flask to about 122° F. To this is added a 0.4 gram capsule of the allantoin 
erystals, and then the solution is again slowly heated until all the crystals are 
dissolved, the resulting solution being the desired 0.4 per cent concentration 
used as an irrigating solution. 

The manner in which I use this treatment in cases of osteomyelitis of 
the mandible is as follows: First, a careful, thorough radiographic and clin- 
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ical examination is made of the infected area to determine the degree and ex- 
tent of the osteomyelitie involvement. When the infection has become so 
acute that a definite point of fluctuation can be palpated (usually localized 
under the mandible at the area of involvement), the patient is anesthetized 
with N2O and Oz anesthesia, and through-and-through drainage is established, 
particular precautions being taken to make the external incision in the shadow 
of the mandible if possible. The internal incision is made either on the 
lingual in the floor of the mouth or in the mucobuceal fold, depending on the 
site more accessible to drainage, with the incision and pathway of through- 
and-through drainage being kept in as close approximation to the bone as 
possible. Next, all free flowing pus and infectious material is expressed, and 
the wound is thoroughly cleansed. A fenestrated Dakin’s drainage tube is 


Fig. 1.—Position of fenestrated Dakin’s drainage tube. 


now placed in the pathway of through-and-through drainage, the free end 
of the tube in the mouth being ligated to the mandibular anterior teeth and 
the end of the tube emerging from the external incision being held in place by 
passing a safety pin through the tube in close approximation to the face 
(Fig. 1). The purpose of this Dakin’s drainage tube is to enable the patient 
at home to irrigate with the allantoin solution directly into the area of the in- 
fection and to hold the solution in this area if so desired. 


The Dakin’s drainage tube is prepared and inserted in the desired posi- 
tion in the following manner: <A ribbed rubber or catheter tube % by %» of 
an inch is used. (Lumen of tube \ in. in diameter, thickness of walls of tube 
Yeo in. or approximate size of catheter, 14 French gauge.) The tube is cut of 
sufficient length to allow about 34 inch to extend out of the external opening 
and enough length to be present in the inside of the mouth to permit the tube 
to be ligated to the mandibular anterior teeth without producing such a sharp 
bend that it will occlude the lumen of the tube and interfere with irrigations. 
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The fenestration or perforations are made by punching two rows of holes with 
the rubber dam punch in that part of the tube that will actually be in contact 
with the inner tissue. During irrigations, the external opening of the tube 
is closed off. The nozzle of the syringe is inserted in the open end of the tube 
in the mouth, and the solution is forced into the tube with such pressure that 
it will cause the solution to pass through the perforations of the tube and di- 
rectly into contact with the tissue in the infected area. 

A simple and satisfactory method of placing and replacing the tube in its 
proper position has been devised. After establishment of through-and-through 
drainage, a sterile, pliable wire or probe is carried from the external incision 
through the internal opening in the mouth by means of the established path- 
way. A sterile piece of dental floss or suture material is now tied to the end 
of the probe or wire sticking out of the external opening and then pulled 
through this opening into the mouth by means of the wire, resulting in a piece 
of dental floss or suture material that passes through the pathway of through- 
and-through drainage. The external end of the dental floss is now looped 
around that end of the tube which is to be in the mouth, and the tube is pulled 
through until the perforated section of the tube lies in its correct position in 
contact with the inner tissue. The safety pin is now placed in the external 
end. The end of the tube in the mouth is ligated to the mandibular anterior 
teeth by passing a suture through one wall of the tube near its opening and 
tying the suture to the mandibular anterior teeth. 

Irrigating through the tube is now simplified and can be easily performed 
at home by the patient. 

Changing and replacing the tube can be performed by a simple procedure. 
To the external end of the tube that is to be replaced, a piece of sterile dental 
floss or suture material is tied, and the floss is then pulled into the established 
pathway by pulling the tube into the mouth in the same manner in which 
the probe or wire was used originally. With the floss in place, we follow out 
the original procedure with placement of the new tube. This is done once 
weekly, at which time radiographs are made to observe any changes that take 
place in the area. 

After the initial operation and insertion of the tube, the patient is in- 
structed in the home application of allantoin irrigations hourly. By means of 
these irrigations, the profuse drainage is greatly diminished in from six to 
eight days, and the pus discharge becomes watery and scant. The patient is 
also instructed as to a high protein, high vitamin diet, particular attention 
being paid to an adequacy in the diet of those minerals necessary to build 
bone, calcium and phosphorus and to vitamins A, B, C, and D, which are often 
given in the form of the Adolescent Vi-Syneral Vitamin capsule. The patient 
is seen about three times weekly for office treatments and consultations as to 
progress. As the condition progresses and sequestration develops, the mandible 
is immobilized to the maxillae by interdental, intermaxillary wiring if there 
is any possibility of a spontaneous, pathologic fracture as determined radi- 
ographically. 

Sequestration is usually complete in from four to six weeks, at which time 
all sequestra are removed, surgically if necessary. At this time it is usually 
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safe to remove the intermaxillary wires. When there is no evidence, for three 
days, of any drainage on the gauze dressing covering the external incision, 
the Dakin’s tube is removed. 

Further treatment is very conservative. The external incision is permitted 
to heal over if there is no further discharge. 

Any other sequestra that may develop are removed through the opening 
in the mouth, and occasional irrigations are made through this opening until 
all evidence of the infection is removed and the area is completely healed over. 


CASE REPORT 


The patient, H. J., white, male, sixty years of age. 

Case History.—Removal of mandibular right first molar by family dentist in 
the North, with subsequent development of acute cellulitis. History of incision 
and drainage by northern specialist, the patient leaving for the South before 
the case was completed. 

Examination.—The patient first appeared in my office on Feb. 11, 1937, 
complaining of extreme discomfort and considerable swelling in right mandibu- 
lar region of face. The external incision had closed over entirely, and there 
was a continuous discharge of thick creamy pus from around the necks of the 
mandibular right bicuspid teeth and the first molar socket. 

Radiographic examination revealed, in the right mandible, a typical 
moth-eaten appearance of an early osteomyelitis involvement extending from 
the distal surface of the first molar socket to the mesial surface of the cuspid. 

Blood picture revealed an increased white count. A blood sugar test was 
made to eliminate the possibility of a diabetic complication, with a resulting 
report of 110 mg. 

Treatment.—The patient was anesthetized with N2O and Os anesthesia, and 
the external incision was reopened. A pathway of through-and-through drainage 
was established, opening in the mouth on the lingual of the infected area. The 
fenestrated Dakin’s drainage tube was placed in position in the area, with 
instructions in hourly irrigations with allantoin by the patient. The heavy 
discharge of pus practically stopped in six to eight days. On February 22, 
the mandible was immobilized to the maxillae with intermaxillary wires. For 
the next month, the patient was seen twice weekly in the office, at which time 
radiographic examinations were made and the drainage tube was replaced. 
The condition continued to improve until on March 29, sequestration having 
been completed, the sequestrum was removed. At this time, the intermaxillary 
wires and the drainage tube were also removed. From here on, healing was 
uneventful. The external incision closed over, with no disfiguration, and 
practically all evidence of any pathologie condition in this area is now gone. 
After the instigation of the drainage tube and allantoin washes, the patient 
was entirely free of discomfort, and at no time during this entire procedure 
was the patient confined to his home because of the condition. 
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REVIEW OF RECENT LITERATURE ON CLEFT LIP 
AND PALATE SURGERY 


Rosert H. Ivy, M.D., D.D.S., F.A.C.S., PHmApDELPHIA, PA. - 


HE writer has recently prepared a collective review of the literature for 

1936, ‘‘Congenital and Acquired Defects and Deformities of the Face and 
Jaws,’’ published in the May, 1936, number of Surgery, Gynecology and Ob- 
stetrics, and has drawn freely from it in the preparation of the present article. 
Several important advances have been made in recent years in the manage- 
ment of cleft lip and palate, and I have endeavored to gather the recent 
thoughts and opinions on the subject of a number of authorities in different 
parts of the world. The last word from Germany is the excellent monograph 
of Axhausen,! entitled ‘‘Technique and Results of Cleft Palate Surgery,”’ a 
volume of 126 pages, with 176 illustrations. Axhausen recognizes the validity 
of the objections to the classical Langenbeck operation that have been ad- 
vanced by Veau, of Paris, but stated that this criticism should not apply to 
the modern ‘‘bridge-flap’’ operation. He attempts to prove that by his modi- 
fications of the Langenbeck technique all the essential requirements laid down 
by Veau are fulfilled, and that the results are superior to those obtained by 
the Veau operation. These essentials are: (1) An epithelial covering on the 
nasal side as well as on the palatal side of the flaps; (2) Obliteration of the 
dead space above the palatal flaps; (3) Avoidance of muscle injury and union 
by suture of the separated palatal muscles. Veau, according to Axhausen, 
considers that it is not possible to fulfill these requirements by using flaps 
left attached both anteriorly and posteriorly. Axhausen takes the stand that 
these essentials can be fulfilled by using bridge flaps. Axhausen prefers to 
operate at the end of the second year or at the beginning of the third year, 
although it is to be noted that in 100 cases only 25 were operated on before 
the third year. There was no mortality in his 100 cases, which fact he chiefly 
ascribes to the use of local anesthesia. The more advanced age of his patients 
compared with the age of those of some other authors would also undoubtedly 
help to explain this. In both French and German journals Veau!® 11 discusses 
the monograph of Axhausen, replying to some of the criticism of his own 
method contained therein. He points out that Axhausen’s procedure is not 
really a modification of the Langenbeck method, and that the only feature 
of the original Langenbeck operation followed by Axhausen is the minor one 
of leaving the mucoperiosteal flaps attached at the anterior end. He shows 
clearly that Axhausen has adopted all of the fundamentals laid down by Veau, 
namely: the keeping of the flaps up against the palatine vault (therefore they 
should not be called ‘‘bridge-flaps’’), the suture of the nasal mucosa, and the 
suture of the muscles of the soft palate. Veau criticizes the technique of 
Axhausen in that it requires the use of a postoperative prosthesis to hold up 
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the flaps. This, he says, introduces an unnecessary complication, requiring the 
collaboration of the dental laboratory. 


The principles advanced by Veau and carried out in modified form by 
Axhausen undoubtedly mark ¢ yzreat advance in the technique of cleft palate 
surgery and should be given careful consideration by all engaged in this work. 

Vaughan? finds that the best result in cleft palate surgery is obtained if 
the operation is postponed until the patient is from eighteen months to two 
years of age, or even older. The tissues are then in better condition to with- 
stand the necessary manipulation and the mortality following operation is 
much lower than when performed at an earlier age. He differs from many 
observers by the opinion that early operation is of no advantage from the 
standpoint of speech improvement. The so-called ‘‘cleft palate speech’’ repre- 
sents the inability of the child to prevent air from passing into the nose, 
especially in the articulation of consonants. The Langenbeck procedure, with 
modifications, is Vaughan’s operation of choice to close the palate cleft. Im- 
mobilization of the soft palate by the lead ribbon or tension relief wire is an 
important requirement of the operation. Vaughan recognizes that the methods 
developed in the past few years by Dorrance and others for lengthening the 
velum, furnish a better functioning palate with improved articulation as an 
immediate result. Therefore, if, after repair of the cleft of hard and soft 
palate by the Langenbeck operation, the soft palate is too short, Vaughan 
performs a second operation along these lines to lengthen it. 

J. B. Brown,’ of St. Louis, describes a modification of the ‘‘push-back’’ 
operation for elongation of the partially cleft palate. The principle of the 
operation is that a direct flap of practically the entire palate is raised com- 
pletely free from the bone and is immediately set back so that the anterior 
free edge is anchored clear back at the posterior edge of the bone. The major 
palatine arteries are definitely preserved and left to supply the palate flap. 
The palate is allowed to heal here, the bony palate to cover completely with 
epithelium and, at a second operation, the palate cleft itself is closed. 

This operation has been performed on 32 patients. Twenty-five of these 
have shown excellent results and the seven others have not had the final step 
completed. 

Padgett? reports a series of 141 individuals with cleft palate previously 
operated upon unsuccessfully. The average number of unsuccessful operations 
for the group was 2.3. The cases are primarily divided into two large groups: 
(1) those with little or no loss of tissue and (2) those with a definite loss of 
tissue. The principle of the Dieffenbach-Langenbeck operation was in most 
instanees the most applicable to group one. When the palate appeared to be 
unusually short but sufficient tissue was still available to obtain good midline 
closure, the principle of going on backward and uniting the posterior pillars 
proved of value, as advocated by Brophy, Blair, and others. For a defect 
between and back of the cleft alveolar ridge a flap from the lip with the base 
at the midline and raw surface toward the mouth was found to be of value. 

In the class with loss of tissue the following groups were encountered: 
(1) a large midline loss in the central part of the hard palate; (2) a loss of 
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a part of one of the flaps of the hard palate; (3) a hole in the anterior or 
lateral palate adjacent to the alveolus from which the mucoperiosteal covering 
has been lost; (4) a large defect at the juncture of the hard and soft palate; 
(5) a considerable loss of soft palate tissue; (6) an almost complete loss of 
the tissues of the hard palate. Padgett describes in detail some of the pro- 
cedures used to close the different types of defect. In large defects of the 
soft palate a posterior pharyngeal flap was used to advantage. This offers a 
one-stage operation that will allow one to close successfully a defective soft 
palate that one could hardly hope to close otherwise. Nine cases of almost 
compete loss of both hard and soft palate were treated by the use of extraoral 
tissues. Statistical tables of the results are given. 

Wardill and Whillis!? have had an opportunity to observe the mechanism 
of the movements of the soft palate in a patient who, as the result of operation 
for carcinoma, had a wide opening through the lateral wall of the nose and 
orbit, through which the whole of the nasopharynx could be examined readily. 
The methods used in the examination were visual observation from above and 
below, under direct and transmitted illumination. ‘The palate was examined 
(a) at rest, (b) during speech, (c) during deglutition, and (d) during blowing. 
From these observations the authors conclude that: The movements of the 
palate in all phases of its activity are difficult to interpret and correlate with 
individual muscles. The diameters of the normal nasopharynx are very much 
smaller than might be imagined from the examination of a series of cases with 
unrepaired clefts of the palate. All movements are extremely speedy, and, on 
superficial examination, little difference is observed between the nasal reso- 
nants and the explosive consonants. But in general it may be said that the 
greater the explosive effort required for the production of a sound, the greater 
is the elevation of the palate and the more firm the nasopharyngeal closure. 
It would seem that closure is considerably assisted by the heaping up of the 
mucosa by underlying muscles, and it can be imagined that, as has been found 
in clinical experience, complete nasopharyngeal closure is possible with an 
almost immobile soft palate so long as the sling action of the levators remains 
intact. The tensor palati would appear to have little to do with the speech 
mechanism, its activity being strongest at the time of deglutition, and it is 
for this reason that it must be regarded as a muscle, the function of which 
is to propel the bolus over the back of the tongue. 


Beatty? has a valuable contribution on the general care of cleft palate 
patients. He rightly considers that in treating patients suffering with cleft 
palate certain other matters are almost, if not quite, as important as surgery 
—important in preserving the health of the child until operation and in secur- 
ing satisfactory functional results through surgery and through observation 
afterward. These matters are just as essential but not as often emphasized 
as some particular surgical technique. Beatty’s cases comprise a series of 318 
patients, in whom approximately 393 operations were performed. The surgeon 
selected to do the operations should see the patient soon after birth to outline 
his surgical procedure and, together with a competent, alert, well-trained 
pediatrician, direct the care of the patient up to and through the various 
operations necessary to correct the deformity. These patients are never an 


ae 


Review of Cleft Lip and Palate Surgery 847 


emergency surgically. None of them die before operation as a result of the 
deformity. If they die it is because of faulty or incorrect feeding methods 
or some intercurrent disease. The proper amount of the proper formula for 
the particular patient must be established before operation. An infant im- 
properly fed, dehydrated, and with an almost necessarily upset gastrointestinal 
tract is one of the poorest known risks for operation. Babies with a ‘‘thymus 
shadow’’ or any tendency toward visible lymphoid tissue hyperplasia in excess 
of normal are given a more detailed study than usual. For some time before 
operation they receive iodine medication in the form of Lugol’s solution or 
proportionate doses of thyroid extract; those with an enlarged thymus shadow 
are given several x-ray treatments. Beatty believes that this preoperative 
treatment has a marked effect in reducing severe reaction at operation. He 
ealls attention to the frequency of ear and sinus complications in cleft palate 
cases, and the necessity for special care from this standpoint. He furnishes 
a very detailed list of instructions which contain many valuable suggestions 
for nurses and internes regarding preoperative and postoperative care. His 
conclusions are as follows: 

1. Periodic observation of the patient from the time of birth up to the 
time of operation has been a distinct advantage. 

2. In addition to the usual preoperative examination made for surgical 
cases, other special ones must be made. This is particularly important in 
patients two years of age or younger. The results of the various examinations 
should be carefully correlated by the surgeon himself to look for isolated 
facts as elements of an unsuspected and possibly important contraindication 
to operation. 

3. Special preparation of the patient for some time before operation re- 
duces the postoperative reaction to a minimum. 

4. Intelligent attentive nursing under the direction of a dependable super- 
visor, experienced in the care of this class of surgical patients, is absolutely 
necessary. 

5. Early closure of clefts of the alveolar process and clefts of the hard 
and soft palate, before the onset of speech, is advisable. 

6. Speech training should be begun soon after operation. It is a long 
process but much can be accomplished by a competent instructor if full co- 
operation can be secured. 

At the 1935 meeting of the British Medical Association in Melbourne, 
Australia, the Section on Paediatrics held a symposium on harelip, which 
brought out some interesting discussion. Stephens’ emphasized the fact that 
the problem is not so much the union of the lip as the creation of a satisfactory 
nostril. For the usual unilateral case he prefers the single flap operation of 
the Mirault type, selecting usually the medial side for the flap, although if 
conditions seem more suited for a flap from the lateral side he adopts the 
Blair-Brown technique and states that while this method is complex and liable 
to lead to failure if the incisions are not absolutely accurate, a lip and nostril 
as nearly perfect as possible can be obtained in carefully selected cases. Fur- 
ther warm praise for the Blair modification of the Mirault operation comes 
from Brown‘ of Brisbane, He also lays stress on the importance of correction 
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of the flattened nostril. He utilizes the Blair technique in all cases, describing 
it in detail, and also discusses the correction of secondary deformities. Brown 
is strongly of the opinion that cleft lip and palate cases should be passed into 
the hands of the surgeon most suited to do the work, and should not be dealt 
with by all and sundry in the haphazard manner that is generally adopted. 
Better primary operative repair should unquestionably result were this plan 
earried out, and much of the difficult secondary work that is now needed 
would be avoided. 
Fagge’ discusses several difficulties which he has met in his wide experi- 
ence in the treatment of cleft lip. He finds that the position of the upper 
lip relative to that of the lower is not altogether under the control of the 
operator. Though he no longer removes the premaxilla in a bilateral case or 
forces it backward, yet he finds a certain degree of flattening of the upper 
lip results in many cases when no bone plastic has been attempted. He be- 
lieves that the accuracy of apposition of the muscle layer and freedom from 
adherence to the alveolus are the chief factors in insuring normal function 
of the lip. Where adhesion has occurred, he finds that the application of an 
Esser inlay under the lip gives satisfactory mobility. He prevents this adhe- 
sion by turning back the mucous membrane edges of the cleft and suturing 
them together beneath the lip, instead of paring them away. In closure of the 
cleft Fagge follows essentially the technique of Mirault. He deals with the 
spread ala and distorted nostril by advancing the tissues on the nasal septum 
after splitting the columella longitudinally. He has no satisfactory means of 
reproducing the normal internal concavity of the ala. In double harelip Fagge 
does not include the premaxillary skin flap in the lip, but frees it and carries 
it upward to aid in lengthening the columella and thus bring forward the tip 
of the nose. The edges of the lip defect are brought together beneath this. 
Hantzschel® reports the results of statistical research in 128 lip, jaw, and 
palate clefts from different hospitals in several localities, where many different 
methods of operation have been used. It was found from the outset that 
facial clefts are the commonest of all congenital deformities. In 20.4 per cent 
the factor of inheritance in ascent or descent could be demonstrated ; in the 
remaining 80 per cent a hereditary cause must also be assumed, since there 
is no possibility of explaining the occurrence of facial clefts through other 
causes, and these clefts are very often combined with other hereditary defects. 
The origin of these defects through maternal impressions (fright by a dog 
and the like) is completely discredited. The deformity is congenital and not 
.due to amniotic bands. Thirty-five and one-tenth per cent of all these cases 
show other anomalies and deformities, above all a slight grade of congenital 
feeblemindedness. The latter eugenically dangerous condition occurs in 11.7 
per cent of cleft palate cases, or 8 times more frequently than in an unselected 
group of people. Also, the relatives in one-fifth of all the cases were affected 
(nervous diseases, epilepsy, feeblemindedness). The operative result of all 
forms in cross-section is poor regardless of the time of operation or technique 
employed. Speech improvement after the operation depends upon the will 
and the intelligence of the patient. Good speech results were obtained in 
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only about 7 per cent of the cases. Follow-up investigations have shown that 
failures in school and daily life lead back to the accompanying inferiorities. 
The incidence of marriage is independent of the severity of the deformity or 
the success of the operative result. More than one-half of the married cleft 
patients were united with outspoken hereditarily inferior partners. All forms 
of cleft, from the slightest lip split to the most pronounced facial cleft, must 
be regarded as a hereditary affliction. The operative correction can never set 
aside the pathologic hereditary tendency. Hantzschel concludes that because 
the hereditary genesis must be regarded as valid in all cases, sterilization of 
all individuals with these clefts should be promoted, in order to cut off from 
the complicated recessive hereditary pathway an invisible uncontrollable propa- 
gation of the disease stock. 
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Oral Diagnosis and Treatment Planning. A text for the dental student, a refer- 
ence book for the practitioner and medical student. By Kurt H. Thoma, 
Philadelphia and London, 1937, W. B. Saunders Company. 


I. THE THEORY OF DIAGNOSIS AND TREATMENT PLANNING 


The oral diagnostician must make an examination of a searching character 
that will bring to light all related facts concerning dental and oral disease. 
In order to accomplish this, the data have to be collected in a systematic 
manner. 


The examination should not be restricted to the complaint needing im- 
mediate attention, but teeth, jaws, and other oral organs should be checked. 
Furthermore, general somatic diseases which produce oral lesions have to be 
considered as well as oral lesions which produce systemic diseases. If the 
general practitioner is not prepared to undertake such an extensive investiga- 
tion, it is his duty to consult with experts. The scope of the examination 
ineludes: patient’s history, physical examination, biochemical tests, serologic, 
bacteriologic, and pathologie studies, and roentgen examination. 

Treatment planning means the analysis of the collected data and their 
evaluation with a view to selecting the proper procedures. Types of patients 
and their conditions are carefully considered: puerile patients, adult patients, 
nervous patients, neuroses, menstruation, pregnancy, Menopause, senescence, 
poor resistance, acute illness, heart disease, hemorrhagic disease, respiratory dis- 
ease, diabetes mellitus, kidney ailments, blood dyscrasias, syphilis, and the pa- 
tient’s economic status. 


Il. METHODS OF EXAMINATIONS 


In order to make an examination complete and to be able later on to fully 
utilize the collected data, it is necessary to follow a systematic plan. The fol- 
lowing procedure is recommended: 


PERSONAL INFORMATION: 
Name, age, sex, marital state, occupation, birthplace, length of residence, date when 
first seen, chief complaint 
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History, General and Special (relation of general to local condition) : 
Family History 
Previous History 
Present Illness, general, oral, and dental 

Onset ‘(traumatic, operative, infectious, spontaneous) 
Duration and progress 
Previous treatment, if any 
Subjective symptoms 
Swelling 
Pain (localized, reflex) 
Headaches, dizziness, palpitation, dyspnea 


PHYSICAL EXAMINATION, General: 
Psychic State 
Physical Condition 
Facial Expression 
Appearance of Skin and Hair 
Pulse Rate, Temperature, Respiration 
Blood Pressure, if indicated 


LABORATORY TESTS: 

1. Blood Examination 
Hemoglobin estimation 
Blood counts 
Sedimentation tests 
Bleeding and clotting time 
Blood chemistry 
Wassermann reaction and Kahn test 

. Spinal Fluid Examination 
. Urine Analysis 

. Basal Metabolism 

. Endocrine Study 
6. Skin Tests 


PHYSICAL EXAMINATION, Special (oral diseases) : 
Inspection 
Palpation 
Exploration 
Percussion 
Transillumination 
Anesthesia for Diagnosis 
Charting Dental Diseases 
Chemical Tests 
Saliva Analysis 
Bacteriologic Examination 
Biopsy for Microscopic Examination 
Impressions for Record of Cases and Study Models 
Photographs 
ROENTGEN EXAMINATION of the Jaws and Teeth: 
Examination of dental, parodontal, and periapical tissues 
Examination for changes affecting the maxilla or the mandible 
Examination for changes affecting the mandibular articulation 
Examination for changes affecting the maxillary sinuses 
Examination for changes affecting the soft tissues of face (profile) 


CONSULTATIONS : 
With internist for more extensive examination 
With specialists in medicine, such as eye, ear, nose and throat, pediatrics, orthopedic 
surgery, dietetics, and neurology . 
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With specialists in dentistry, such as the orthodontist, the parodontist, the prostho- 
dontist, and the oral surgeon 


TREATMENT PLANNING 
FINAL EXAMINATION 


Each of the above outlined topics is again broken up into a number of sub- 
divisions designed to give more detailed information, and to help in differential 
diagnosis. Headaches, for instance, are investigated as to (I) location, (IT) 
duration, (III) frequeney, (IV) character, (V) intensity. Under I (location), 
headaches are further differentiated into (A) frontal headaches: (1) sinus dis» 
ease, (2) ethmoiditis, (3) eyestrain, (4) iritis, (5) septum deviation, (6) consti- 
pation, (7) anemia, (8) acromegaly; (B) lateral headaches: (1) migraine, (2) 
periodic headaches, (3) otitis and mastoiditis, (4) maxillary sinus disease; (C) 
occipital headaches: (1) chronic nephritis, (2) uremia, (3) utero-ovarian dis- 
orders, (4) adenoids, (5) sphenoidal sinusitis. 


II. CLINICAL DIAGNOSIS OF DENTAL AND ORAL DISEASES 


The various diseases are divided into several classes, each dealing with one 
group of diseases, like ‘‘malformation of the head’’; ‘‘maldevelopment of the 
jaws’’; ‘‘malformation of the teeth’’; ‘‘parodontal diseases,’’ ete. After the 
patient’s history is taken and the examination completed, the dentist is referred 
to a table which contains a list of all the groups. For instance, if the patient 
presents a swelling of the lip, the dentist will find on the list the following 
group: ‘‘Diagnosis of Localized Swellings of the Oral Mucosa and Lips,’’ to- 
gether with the page number for the chapter in which it is to be found. On 
that page he finds a second table, listing the subdivisions of the group: Swell- 
ings on the (1) gingiva, (2) cheek, (3) lips, (4) palate, (5) floor of the mouth, 
(6) generalized. 

Under 3 (swelling on the lips), all the pertinent diseases are listed: mac- 
rocheilia, angioneurotie edema, injury, acute dental infection, herpes, earbuncle, 
granuloma pyogenicum, syphilitic lesions, cysts, smoker’s burn, ete. These dis- 
eases are described one by one, with their etiology, symptoms and diagnostic 
findings. Through the process of elimination and by means of accompanying 
illustrations the investigator is able to arrive at the correct diagnosis. 

This book is valuable in many respects. It stresses the importance of proper 
diagnosis, which is invariably neglected by the average dentist who is quickly at 
hand with therapeutic measures, sometimes even before the patient’s name has 
been written on an office record. It describes in an excellent manner a com- 
plete examination technique for the student, the physician, or the dental prac- 
titioner who only seldom has occasion to see unusual oral lesions. It offers a 
most practical method to make a differential diagnosis by means of the divisions 
of the subject into disease groups, subdivision of the groups into a more re- 
stricted classification, and description of each disease of one classification by 
means of symptoms and etiology. The illustrations are good and numerous (533, 
but some of them are a little small) and many of the diagrams used for differ- 
ential diagnosis are original and ingenious. Bibliography, glossary and index 
are well compiled, and the table of contents is carefully prepared and detailed. 
(The word ‘‘diagnosis’’ may conveniently be left out from the subdivisions of 
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Part III, in tables and text.) Instead of Dorland’s nomenclature one would 
rather see the author (as all other dental writers) use the nomenclature recom- 
mended by the American Dental Association, our official representatives so that 
confusion maybe avoided. It is also difficult to accept the author’s new term 
‘‘odontitis’’ for a chain of separate entities (tooth fractures, caries, pulp in- 
fection, periodontal and periapical disease). These lesions, although in close 
relationship locally, are far apart in their.pathologie characteristics, and should 
be classified separately, in analogy with the terminology used for diseases of 
the other organs of the body. 


In the description of the various diseases it would add a great deal to have 
a definition follow the name of the disease, before etiology and local symptoms 
are discussed. Also more extensive descriptions of pathology may not be amiss, 
although this may aggravate the author’s self-expressed fear that his book may 
assume the proportions of a dental encyclopedia. However, after the splendid 
achievement of his Oral Diagnosis one cannot help believing that an encyclopedia 
by the same author would not be such a bad thing. 


Egon Neustadt. 
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Rhinologic Relations 


Prevention of Mouth-Breathing at Night (Verhinderung offener Mundatmung 
des Nachts). W. Gollner, Med. Welt 9: 1683, 1935. 


The writer recommends the following method to prevent the opening of 
the jaw due to muscular relaxation: Attach bands with a knob to the teeth in 
the upper and lower jaw on both sides, preferably the first permanent molars. 
Before retiring, a strong elastic band is used to keep the teeth in occlusion. 


The Influence of the Radical Antrum Operation on the Vitality of the Ad- 
joining Teeth (Der Einfluss der Radikalen Kieferhélenoperation auf die 
Vitalitaét der benachbarten Zahne). Wilhelm Meyer, Deutsch. Zahn- 
Mund-u. Kieferhlk. 2: 434, 1935. 


The author performed a radical antrum operation on a monkey and six 
months later made a histologic examination. He found no changes in the pulps 
of the teeth. 


The Question of Injury of the Teeth After the Luc-Caldwell Operation, at 
the Jaw Clinic (Zur Frage Der Zahnschidigungen nach Kieferhéhlen- 
operationen unter besonderer Beriichsichtigung der an der Westdeutschen 
Kieferklinik nach Lue-Caldwell operierten Kieferhohlenerkrankungen). 
Heinz Dahm, Deutsch. Zahn-Mund-u. Kieferhlk. 3: 395, 1936. 


The author examined the teeth of thirty patients who had a Luc-Caldwell 
operation, one-quarter to one-half year after treatment. He found that dis- 
turbances of sensation in the teeth, of which some patients complained, disap- 
peared soon. In such eases the neurility and not the vitality of the tooth is 
affected, and the complaints do not demand pulp removal, as the pulp does 
not become affected. 


A Case of Suppurative Maxillary Sinusitis (Un caso de Piosinusitis maxilar). 
Rey Bergery, Odont. clin. 10: 15, 1936. 


The writer recommends thorough cleaning of the antrum, after which it 
is filled with an iodine paste that is heated in a water-bath to 60° C. The oral 
incision is then closed by sutures. 
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Teeth and Disease of the Maxillary Sinus (Zaihne und Kieferhéhlenerkrank- 
ungen). KE. Liischer, Schweiz. Mschr. f. Zahnheilk. 46: 610, 1936. 


This is a good article concerning the relation of dental infection to the 
maxillary sinus. The mode of involvement may be (1) infection by continuity 
through destruction of the osseous separation of the tooth from the sinus, (2) 
infection through lymph channels and haversian canals without osteitis. Such 
infected teeth are often negative on roentgen examination. (3) Cases in which 
very fine fistulous tracts form from the apex of the tooth that can be followed 
by means of a root canal probe into the antrum. 


Nasal and Oral Respiratory Air Pressures: Their Effect Upon the Growth 
and Health of Dental Structures. S. A. Leader, Brit. J. Dent. 56: 387, 
1934. 


Leader describes the effect of respiratory air pressure in the naso-oral 
cavity. He states that through contraction and expansion of the chest the air 
becomes rarefied or compressed in the lungs, which produces the flow of the 
air through the respiratory passages. This in turn produces an alternately 
high and low, positive and negative air pressure in the nasal and accessory 
cavities. 

The author measured the nasal pressure as it occurred in mouth and nose 
breathing by means of a manometer constructed out of a quarter inch U-shaped 
glass tube half filled with water, and connected to one nostril. When breath- 
ing through the nose the positive pressure rose to plus one, and the negative 
pressure fell to minus three, while mouth-breathing produced barely one-fourth 
positive or negative nasal pressure. 

This fluctuating pressure stimulates the nasal mucosa; it may be com- 
pared with Bier’s treatment, increasing the blood supply and fostering bone 
growth of the maxilla which contains most of the nasal cavity and maxillary 
sinuses. 
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Editorial 


State of Colorado Taxes Dentists 


CCORDING to new tax schedules passed on the statute books of Colorado, 
physicians and surgeons are to pay a 2 per cent service tax on cash 
receipts at the end of each taxable month. Dentists, however, under the same 
statutes are required to pay both a service tax and a sales tax. A special ruling 
divides the work of dentists into two parts, so that 15 per cent of their 
charges are subject to a sales tax and 85 per cent subject to a service tax. No 
such arrangement is made for taxing physicians or surgeons; they are subject 
only to the service tax. Such is the last imposition made on the professions 
pertaining to health services in Colorado. . 

Why a distinction should be made in requiring members of the dental 
profession to pay a 15 per cent sales tax and not requiring the same of physi- 
cians is difficult to reconcile with logic. No doubt those responsible for the 
tax propose that the element of processed materials is more involved in the 
practice of dentistry than it is in the practice of medicine. If the dental pro- 
fession is to be made socialistic minded, if it is to provide health service for 
all the people according to the trend of the times, if it is to retain its altruistic 
concept of health service according to medical tradition and background, the 
surest and quickest way to wreck the dentist’s morale and altruistic concept 
toward his calling is to subject him to the same tax policies directed to com- 
merce and business. 

Tax the dentist a service tax, tax him a sales tax on his services, subject 
him to the same regulations on the social security tax provisions as would be 
applied to the United States Steel Corporation, make him pay state and 
federal income tax, and at the same time require him <%o subscribe to the 
proposition of health service for all the people at fees to be fixed by some one 
other than himself, is like telling him that if he wants to continue to live, he 
had better organize and form a union before he meets the same plight the 
farmer met before the years 1929-1934. 
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News and Notes 


Great Lakes Association of Orthodontists 


The meeting of the Great Lakes Association of Orthodontists will be held in Cleveland, 
November 1 and 2. 


At the 1936 Toronto meeting of the society it was decided to inaugurate a systematic 
plan of case reports which would change and elaborate the usual clinics and case reports. This 
plan was suggested by Dr. V. E. Barnes and approved by Drs. Fisk, Bean, Lehman, and 
other officers and many members. 


Instead of the disconnected, incoherent type of clinics and case reports traditionally 
presented at orthodontic meetings, it is the aim to develop case reports and present the same 
cases progressively year after year as treatment and observation of these cases continue. 


Possibilities and Advantages of Suggested Program:.— 

1. It will be possible to see how confreres diagnose, prognose, and treat cases. 

2. It will be possible to pass on to others the details of diagnoses, prognoses, and treat- 
ment. 

3. At subsequent yearly meetings the same case reports will show progress and possible 
changes in diagnosis, prognosis, and treatment. Some cases will reveal prognosis confirmed ; 
others, prognosis not confirmed. Growth and changed conditions manifesting themselves 
from time to time may prompt the clinician to rediagnose or possibly change the type of 
treatment. 

4, This plan will make it possible to compare the details of various methods of treat- 
ment and retention. 

5. So-called ‘‘failures’’ will be revealed. (As a matter of fact, failures is a poor term 
to use in this connection.) Some of the greatest advantages to be derived from case reports 
of this kind will come from viewing the case in retrospect and thus considering so-called 
failures in their true light—as dependent upon faulty diagnosis and too favorable prognosis 
at the beginning, and possibly unsatisfactory treatment; or they may be cases that require 
a compromise treatment on account of the conditions met as treatment and growth progress. 

The literature is more deficient than it should be in material pertaining to unideal 
results of treatment. Clinical presentations of the type proposed should substitute truth for 
glamor in the minds of all operators who are not yet sufficiently experienced to know the 
truth concerning the end-results of treatment. Unsuccessful cases in the hands of one opera- 
tor may be successfully treated by some other orthodontist. Also, some cases seemingly 
quite satisfactory may in the later yearly reports be confirmed as such, while others will 
show wherein they failed to maintain symmetry and function. 

The above list does not begin to exhaust the advantages and possibilities of such a pro- 
gram for the members of the Great Lakes Association. With careful presentations of reports 
of the same cases year after year, including medical diagnoses, photographs, radiographs, 
casts, details of apparatus, and adjustments, the meetings should become so attractive that 
no member would feel that he could afford to miss them. 

Types of Cases to Be Chosen for Reports——Each man may use his own judgment as 
to types of cases selected. It may be desirable for groups in the same locality to choose cases 
of the same type and to form study groups concentrating on this type. Already, a Toronto 
group under Dr. Hendry’s leadership is studying posteroclusion. Dr. Varney E. Barnes 
expects to interest a Cleveland group in studying so-called lateral displacement cases, such as 
cross-bites, ete. 
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Number of Cases.—Because patients are lost during treatment, no less than three cases 
should be selected to follow out this plan. To assure success, a uniform system of records 
will be necessary. 


Required Records.— 


1, Accurate plaster casts from plaster or dentocoll impressions. 
2. Full mouth x-ray pictures. 
3. Extraoral (lateral jaw) x-ray pictures showing entire field. 
4. Facial photographs (unretouched) should be same size and oriented with eye-ear 
plane parallel to floor. 
5. Age. 
6. Sex. 
7. Height. 
8. Weight. 
9. Health record: 
(a) Prenatal. 
(b) Postnatal. 
(c) Infectious diseases. 
10. Original diagnosis (provisional). 
11. Original prognosis (provisional). 
12. Complete plan of treatment, including appliances. (Admittedly subject to change in 
all cases.) 
13. Subsequent diagnoses and prognoses. 
14, As many progress records similar to above as necessary. 
15. Each case record should provide space to record changes in attitude toward the 
case; herein will lie much of the value to be derived from the program. 


Suggested Additions.— 

1. Genetic relationship, racial extraction, photographs of parents and relatives. 

2. Endocrinologic data. 

3. Facial measurements. 

4. Any other data that may seem advisable. (Herein is offered opportunity for 
broader research.) 


Note of Interest 


Dr. Frank A. Delabarre and Dr. Frederick C. Allen announce the removal of their 
office to 483 Beacon Street, Boston, Mass. 
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